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SOME COMMON' IN'DIAX BIRDS, 


Xo. :i!i. THE INDIAN’ LOND-TAILEI) N'lOHT.JAR {CAPRIMCWUS 
MAVUL'RU .S A LBOSO T AT UR). 


iiy 


T. BAINBKKiDE FLETCHER, R.N., F.L..<.. F.ILs,, F,Z„S., 

Impvfnil ■ 


AXI) 

c. M. FXOMS. M.IVO.C.. F.K.S.. F.Z.S.. 

C'limfor. llisiorfi M„ 

The Xiglitjurs foiin a small family of Itirds of whirli eleven 
.species, repre.seiitiii'g fourtw'ii iianusl forms contained in two genera, 
ncciir within Indian limits. One sjiecios. tlie Great -eared Nightjar 
{Liinainiis cerri/dce/w). occurs in Burma and Travancore and is 
readily distin,2iii,shal)le Lv tin' presem-o of tults of feathers jirst 
above and behind the ear-coverts. Imt all imr other Indian Nightjars 
belong to the tvpical genus V(ipfiin‘thjii<. without ear-tufts, and are 
very much alike, all being brownish or yellowish-grey mottled with 
darker and lighter spots. In hal.iits. as in general appearance, 
they are all verv similar, resting during the day-time on the ground 
amongst vegetation or stones or chsls of earth, and appearing on 
tile wing only at dusk, wlum they hawk about for insects which they 
ratch either on the wing bv means of their laige mouth, which can 
be opened verv widelv, or on the ground. Ihey are raieh seen 
hi the dav-time. when thev keep quite motionless, squatted on the 
ground, and are readily passetl over as a clod of earth, but are 
commonly seen on the wing in the evening or may be found on roads 
catching duug-beetle.s attracted to cattle-droppings. 

( 455 ) 
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As in some otlier groups of liinls, the typical Nightjars 
comb-like formation on the inner side of the long middlc-tdc. 
the use of tliis structure appears to he unknown altliougli it 
supposed to he of use in cleaning the beak and tlie long lii tal 
bristles from tlie hooked claws of beetles and from the scales cf 
moths which liave been caught in the mouth. These birds have 
also strongly dcveloi>eil rictal bristles wliich doubtless assist them 
to obtain insect prey on the wing. 

Their noiscles.s fliglit is very characteristic and more resciiihles 
that of a gigantic moth than that of a bird. It consists of a feu- 
quick flappings of tlie wings alternateil witli rapid and complicated 
glides and wheels through the air witli wings widely e.vtended. 
Sometimes the tips of the long wings are brought together aliove 
the back with an audible smack. Its position at rest also makes it 
easy to place a bird as a Nightjar, as it squats down with its whole 
body on the resting surface; also when a Nightjar perches mi a 
branch, it sits on it lengthwise, and not acro.ss it as other birds do. 

Their food comsists entirely of insects, largely moths and bi'ctles, 
captured both on the wing and on the ground. They may iherofure 
be conisidered as useful birds but liardlv occur in siillicieiit mimheis. 
as a rule, to do very much good. It should la noted, linwcvrr. 
that the quantity of moths captured and devoured hv a single bird 
is astonishingly large. 

As already noted, all the Nightjars look verv much alike, 
at least when seen at l.irge after night-fall. Tim (,'oiiiin mi Indian 
^Jglitpaj (CVfprimnh/n.? asinticus), distinguished by having distinct 
but narrow black stre.aks on the back, in combination with an almost 
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lakeil tarsus, occurs comiiiouly flirouglioiit most parts of the 
Pliiius of India, Ceylon and North Burma. It is found in open 
■itiil cultivatwl country, groves, gaiilens and noji-forested areas 
goiii'rally and is often seen near liahitations. It occurs I'ommonlv 
111 tlie larger gardens of Calcutta and is sometimes known as the 
Ice-biid,” hecausc its cry, whiidi is constantly lieard at night, 
is like the sound made hy a stone skimming over the frozen surface 
of a pond, the note being repeated slowly at first and then more 
quickly. 

In North Bihar the Common Nightjar seems to be replaced 
l.iv the Indian Long-tailed Nightjar (Cnprihiiibim 'ilhoiw- 

shown on our Plate, whiidi is very similar to the Common 
Nightjar hut rather larger in size, and may he distingui.she 1 by 
having the tarsus feathered throughout. It is founil throughout 
the Plains from North-West India to .Vs.sam, extending into the 
lower ranges of the Ilimal.Wa. whiuwer suitablv wooded areas 
occur, but in the summer moiiflis it ascemls higher u]) tlie Hills, 
having been noted at Bhimtal and Masuri. 

Regarding its habits, Stuart-Baker. writing on the Birds of 
Xoi'tli Caidiar, gives the following intere.^ting note, whicli mav be 
quiitoi] ill I'rlnu^n : Mv house is built on a hill, the garden on 

the steepest side coming up to the vor\' brow of the steep, almost 
luecipitons grass slope, leaving room only for a narrow foot-path 
for the servants and hill-peo]ile jttst outside the fence, riiis path- 
way is the favourite haunt .dter dusk of this tine NigliTjar and 1, 
.seated motioule.ss on the liank. often have had them approach me 
"ithin a few feet, so near indeed that I have more than once tried 
to catcli them with a short Irntterfly-net. 1 believe it is not at all 
generally known how much these birds feed on the ground, but 
1 have constantlv observisl them .so toeding, an<l butterflies or 
ether large ihinl inseets which wore placed near their farouritc 
resting-places were greedilv eaten bv tliem. llieir movements 
on ihc ground are stronger and (piickei' than might he expected, 
judging from the formation of their feet, and they noi in e.xactly 
the .sante manner its do martins and swallows when oollocting mud 
lor their nests. 



458 


AGRICULTURAL JOURNAL OF INDIA 


[XIX, y. 


“ A very remarkable trait in this birtl is the fact thal tlai 
female will accept the advances of more than one male, hut, reinaik- 
able as it is, it is undoubtedly tlie fact, for on one occasion 1 was a 
witness of it nor could there be any mistake, for both males wero 
present at the Siune time and within three yards of me. 

“ Tlie actions of the young are very peculiar ; tiny mites, 
still blmd— their eyes do not st'cm to open till tlie seventh day -will, 
when first discovered or when they hear a heavy tread near them, 
lie flat on the ground, tlieir colour closely assimilating with the 
dead bamboo leaves or other material on which they lie ; slunild, 
however, the danger of rliscovery become very imminent, they will 
crawl under tlie leaves and hide from sight altogether.’' 

Like other Xightjars, the Indian Long-tailed Xightjar makes 
no ne.st, laying its eggs on the bare ground, usually in .some shelteivil 
situation. Lairing begins in March and eggs are usually laid by the 
end of this month or early in April in the Plains, or a little later 
in the Hills. The number of eggs laid .seems to be always two. The 
eggs vary somewhat in colour, from creamy-white to .salmon cr 
fleshy day-colour, blotched ami speckled with rerldish-brown. ami 
measure about 30 by 22 mm. The hen bird sits very closely on her 
eggs, so that she may almost be trorlden upon before flying off. 
Speaking of Xightjars in general, Xewton remarks : So light 
is it that the act of broorling, even where there is .some vegetnhle 
growth, produces no vi.sible depression of the grass, mo.ss, or lichens 
on which the eggs rest, and the fiircst Siind almost equally fails to 
e.xhibit a trace of the parental act. Yet .scarcely any bird shows 
greater local attacliment and the precise site choseir one year is 
almost certain to be occupied the ne.vt.” 

The call of this .species is quite different from that of tlio 
“ Ice-bird,” consisting of tire smmds “ cliomic clmnnk " repeated at 
interv’als, and may be compared to the sound made l)y striking a 
plank with a haimner. When on the wing it also utters a lo'v 
chirping cry. 

The Nightjars are also known as Goat-suckers, from a popular 
idea that they suck the milk of goats : it is hardly necessary to 
that they do nothing of the kind. Vernacular names applied te 
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Xmlitjuns gonenilly in Indw nre Cldppak or CJtappa, Dah-churi or 
Diihhak (iin Appropriate name, derived from (hhiia, to crouch), and 
Apdlia-chinija (blind bird). Other appropriate name.s are Kappa- 
pilla (frog bird, Telegu) and Palhekii (roadside-bird, ’rarail). In 
Burmese it is Ilitd-p^iiii. 
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R,u Hailvdi’k I). X. (’tllOSlI, F.S.S., F.EcoS.,, 

Dirnior of Slalixliex 

It is propo.sed to give in tin* |)iTseut aitii-lc sonu’ general 
iiifonuiitiou as to the meiliods of fnunitig estimates of outturn in 
erop foreeasts iu India as well as iir the Unitr-d States of .Imeriea aiul 
Egypt. 

The i>RE,sENr .method in Indi.v. 

The fraiuiug of an estimate of tlic outturn of a crop depends mi 
threi! factors — tlie area, the starulard normal outturn per acre. lUid 
the condition estimate. 

As regards area, there e.Kists iu the villages of most proMines 
an agetiey capable of re|)orting the acreage ol crops with great 
accnracy, wherever fields have been mapped and .surveyed. I'liei’e 
are certain tracts (mostly in Hengal, Biiiar and ()ri.s.sir, some paits 
of Jladra.s, etc.) which eonsi.st chiefly of permanently .settled estates, 
lands held on privileged temires. and unsurveyeil areas, wlieie, 
owing to the absence of traincal village e.stabli.shinenis. the estimates 
of area arc more or le.ss conjectural, but the.se estimates are re\'iseil 
from time to time by careful coniparison with the conilitiuns pre- 
vailing in those adjoining areas of a similar character for wlmli 
accurate information is available and by means of swell special 
enquiries a.s may be possible. Kstimatc.s ol areas under mixed 
crops are also more or les.s conjectural as they are ba.serl on foiimike 
prescribed by provincial authorities. 

The second factor, the normal onltani jn'r acre, is briefl}' dciined 
to be “ the average yield on average .soil in a year of aveiage 
cliaracter Tlii.s normal or avera"c outturn does not neeess.'ul.' 

O 

correspond witfi the average liguri' for a .senes ol years, wlm a i' 
an arithmetical ab.stiaction and may possibly never occur. 

{ 4(i0 ) 
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,\(!ricultui'al Depurtinout in each proviurl; iiiaiiitaiiis a statriiuoiiti of 
tli(‘ normal yields per aere of crops (under the two nia|or lieadi 
(if '■ irrigated ” and nnirrigated ”) of lands of averag(3 ([iiality 
in each district. In order to test the accuracy of these standards 
(i[ normal yield ami to revi.se them, if neces.sary, a sv^lein of crop- 
cutting exi)eriments is in force in all the provinces. Under this 
svstem j)lots of land of average (piality are .selected, and the crops 
iiimvn on them are cut and weighed in the presence of responsible 
ofticers of the district stall or of the provincial Agricultural Depart- 
ment. These experiment.s are carried out every year in respect 
of all the principal crops and in accordance witli the I'ules spe<’ially 
flamed by ))rovincial authorities. Tlic results of the e.xperimeuts 
are reporteil to the heml <if the jnovincial .Vgriculluial Department^ 
who. on a careful scrutiny of all the reports .md after .sucli furtlier 
investigations as he may deem necessary, revises or verities tlie 
standanls previously ad<ipted for t!ie districts or the province. 
I'liis revision is ordinarily maileoiice in live years. 

I'he third factor -tin; con'hl'OK- I'sttniiit'' -is the Iraction repre- 
senting the relation of tlie ci'op reported on ti.) the normal crop per 
line. In many parts of Imlia. the cultivators estimate the crop 
outturn in annas or sixteenths. Thev take a certain uuniber of 
autias to represent the normal outturn ami estimate the outturn of 
tlie vear of report as so manv amias liiL'lier ami lower than the 
uorinal. There is. however, no lixitv iu the standard of anna. 
Rotation ; and the nninber of annas taken to re|)resent a normal 
oiiltiirn varies between I- to 16 in .seine trams 16 atnias represent 
a normal crop, while in others the s.ime teviu denotes a bumper 
crop. Conseipicutlv tlic aiiua estim.ite of one tract is not alwacs 
aiiU'uablc to comparison or combination with that of auothei 
tract. There is anotlier .svstem (known as the .Vmericaii s\stem) 
ot expressing the condition of .i cnip. Dnder this system. 100 is 
taken to denote a normal crop and t he estimated outnii n of the \ car 
el report is stated to lie a percentage ol that crop. In ISOr, a 
ipic.stioii ai'ose as to whefhi'r the " aim.i notation m the .Viuericaii 

' Q'lin/Uftinillt .*,( Ih' } "I't (' / rl:/L '/ Cl-} 

paiixi cH'.Uhjj 



system ” sliould be used in muk-ing crop estimate, and i( \v;is 
strongly urged upon tlie Government of India that, as tlie 
tors and the village officers entrusted with the duty of collirting 
data for crop reports were mostly accustomerl to the Indian s\stoiii 
(the amia notation), the adoption of any other system would t(“i,il tn 
confuse the estimate. Lo<-al Governmcnt.s and .\dmiuistniti(ins 
were, therefore, permitted to adopt such .scales of notation as mifrlit 
be suited to tlie local conditions anil usiiges, the object beinir to 
secure the returns in terms of a normal crop. But as tlie "auua 
standaixl ” thus adopted would not posse.s.s any fixed or unifonn 
value, it was laid down that in the published forecasts the .tim'Hiaii 
system should be used instead of the anna notation, i.e,. too Iwinj; 
taken to repre.seut the normal crop and the estimated outturn 
being stated as a percentage of fliat erop, the conversion of the aiiuii 
estimate to the percentage e.stimate being made either liy district 
officers or by provincial authorities. 

When these factors are iletermined, the qiiantitaliiv estimk 
of yield is fotiiid hy multiplying these factors, 'I’lms if the area 
be 60,000 aere.s, the normal outturn per acre joo lb. and tlie |)en eii- 
tage estimate (seasonal factor) be so. the total yield will work 
out as follows :—60,(X)0;<.500X I'Vft - -'-l.tHjO.OOO lb. 

The defects of the I’Kese.nt sv.stem. 

There Is no diflieitltv about the area figures, (fii the whole, 
these figures are sufficiently accurate and admitted to lie better 
than the area stati.stics of other countries, riiere are. howeier, 
real difficulties with reganl to the second and tliiid factors. 

Second factor. The figures of normal outturn per acre are 
mainly ha.sed on the re.sults of crop-cutting experiments, Tlie.se 
experiments have not yet been conducted on a large scale by trained 
officers of the Agricultural Department, as they should have been 
done, but by officers of the cILstrict staff having little or no cxpeif 
knowledge of agricultural conditions and operations. .Moremer. 
the amount of care and caution nei'cssary for the experiiucuts 
is not bestowed on them, ('on.s('(|iientlv the figures are only niugli 
approximations to truth. 
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Third factor. Tlie original “anna estiniate ” on whirh the 
seiisonal fathor is based is m most cases framed by the patamrl 
(village accountant) or an officer of similar standing. 'I'hese 
ix,lawari<i are not sufficiently intelligent, and, like most Indian 
cultivators, think too poorly of the crops owing to their ingrained 
pessimism. It is difficult for them to eiu isage what a normal crop 
i.s. 'Ihe mental image of the normal crop which tiie patamris have 
in mind when estimating crop comlition is tlie crop which they 
would like to see but which thev rarely .see. Thev fail to realize 
tliiit a normal crop over a great area must have its fair share of crop 
troubleti. The result is that the normal in relation to which crop 
condition is estimated by the /wffie-mvs is something really above the 
noiiUti’l. toMserpientlv a normal crop is vert' rarely reported bv 
them. Opinion is therefore unanimous that cro)) vield.s in India 
are greatly under-estimated. 

It will thus be seen that it is tlesirable to improve the second 
and the thiixl factors. Ihe Boanl of .Vgriculture in their meetuig 
liclil in 1919 considered the wliole ipicstion aiul their conclusions 
,110 summarised in the lollowing paragraphs. 

The Board recognized that the area figures are hard to heat 
c.xcept in permanently .setthsl tracts. Tliey. therefore, could not 
oiggest any metluKl by which the area figures could be further 
improved upon e.xcept by the improvement of the detailed nialii- 
teiiance of land records in permanentiv setthsi tracts and bv an 
iiuprovement in tlie methiKl of returning the area under " mixed ’ 
crops. .\.s regards the area uiuler mi.xed crops, the Board did not 
propose a definite methixl which would be better than the existing 
one. According to the existing method, each province has a set of 
rules framed for the purpose in conformity with the broad principles 
that the area to be returned must Ik' the area covered by the forecast 
crop exclusive of the area covered bv other crops with which it 
is mi.xed. The maintenance of detailed land reconls in permanently 
settled tracts will no doubt lead to an improvement in the area 
tigures’for the.se tracts: but the ipiestion is bound up with other 
considerations and is mo.stlv a matter for tlie local authorities to 
decide. 
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AVitli refereiue to tlio second and the tliii-d factors, the late 
Mr. 0 . A. D. Stuart, Director of Agriculture, .Madras, proposnl j,, 
1919 a cliaiige in tlie procedure wliicli was iiccepted by the Jjuaid 
In the place of “normal or average yield ” from crop experiim 
which mean working from particular to general, he proposed the 
reverse process of working out particular from general. He siigjrest- 
ed that a statement of “ actual yiehl ” of crops should be comiiiled 
at the end of each year by means of collection and detailed sUiiK- 
of statistics of mo\ement by rail and sea, of manufacture or ul anv 
process, such as baling, and of estimates of local consumption .uul 
carry-over. A\ hen this is done for a series of years (sav, ten), the 
total of the actual yields divided by the total areas would give the 
average yield per acre’ . As for the seasonal factor, .Mr. Stuiut 
would leave the pdkiicarig to hdlow their traditional methml of 
estimating in annas, but would interpret their estimates in the 
light of pa, St experience and would translate them into intelligilile 
language. Ihiis if the iKilweam reported the following peiventage.s 
of the normal crop in the past teir years 68, 79, 72, 8.3, SI, 
74, 72, 83, 67 and 7o (total 7.36 or annual average 7.3’6), aiul 
report the crop of the year of report to be 83 per cent, of tlii' 
normal, the seasonal condition of the year of report should be taken 
“ 75 ^ — 1 10 per cent. This means that assuming ten years to lie 
a long enough period to eliminate .seasonal Huctuations, the average 
or normal crop is that which the jxkan'aris mark as 7.3'6 per cent, 
on his scale. Accordinglv .Mr. Stuart |)ro])o.sed the following loiiimla 
for working out yields : 

'I’otal vield — Area •' avcra<o- of tad oi' 

^ fti ea ’ aver&^'e seaaonal fat tor 

I heoretically, .Mr. .Stuart’s uuShod seems to be an im|unve- 
ment, but the whole thing hinges u|)on the ascertainment of “ m iiwl 
• yield”. The determination of the actual yield of crops is atteieieil 
with considerable ilifficidties ; and this fact was recognized hv die 
Board, although it was .idmittiMl that ililliculties would uol pi"ve 
insuperable except in the case of sugarcane. In the tir.sh pine 
data of movements of crops have to l»e procured from the rnil' i' 
authorities. AVhen the proposal was examined ilepartmeut Iv, 



CKOP RRrORTIXG IX INDIA 


465 


it 'vas apparent that tlie statistics puhlislid In- tlie railway authmi- 
fi,. were not sufficiently .ietailcl lor the purpose and that their 
fdi uis had to be altered in various ways Ijofore accurate intormatiuu 
rould be gleaned from them, j’lirther there is an imcertiiin element, 
viz., local consumption, which has always to Ire gue.s.scd. Xow with 
the recent abolition of rail and river-borne trade returns as a result 
of retrenchment, the determination of the actual vield of crops 
accoi'ding to .Mr. Stuart smetluKl has become luactii ally impos.sible. 

It should be stated in this connection that the Indian Sugar 
Committee, which sat after the meeting of the Board of .Vgriculturc. 
dealt with the (piestion of compiling crop lorecasts in India. The. 
Committee, while endorsing the reconimemlations of the Board of 
.\gi K ulttiie in gcncial, held that, in the case of the sugarcane crop, 
the method of ascertaining actual yield is quite inapplicable as the 
proportion of the cane crop which is moved l>v rail is altogether 
negligible, the greater part of the <i'ir manufactured being coiiEunied 
locally, or moved by road, riiev also held that no satisfactory 
estimates of local consumption and carry-over, if anv, could be 
framcai. They were, therefore, of the opinion that so far as the 
sugarcane crop is concerned, the second factor, viz., the normal 
outturn per acre, must continue to bo based on crop-cutting experi- 
liients, whit'll, they recommended, should be conducted be the 
.\gricultural Department in a regular and svstematic wav and on a 
larger si'ide tlian before by li.xing the minimum number of the 
o.\|>erimonts to be made in the case of cadi province. .Vs .soon as 
tigiires on which sufficient reliance can be placed are available 
fill' a series of years, the method propo.siHl by .Mr. Stuart and uecepted 
by the Board of .Vgrieulture would be followed. I’his lias been 
reiteratetl in the Meeting of the Boanl of .Vgrieulture held at 
Bangalore in .lanuarv last. 

In the case of cotton, however, tliere is another method of 
raleiihiting ” actuals, " viz., bv means ol |)re.ss and mill returns. 
Vottoii is first giiuuMl in ginneries and then goes to pre.ssing factories. 
But all cotton wtlK’li is gmiii’il is not pressed, smne ol it going 
hirect to the mills. .Vgain nnpre.ssi'd cotton not only goes direct to 
spinning mills, but is also used for extra-mill consumption, whilst 
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an appreciable amount of liand-giuiied cotton does not pass thiniii7]| 
ordinary giimeries, but goes direct to press. Consequently tile 
sum of the amount pressed in factories and the amount of unprt^sed 
cotton received in spinning mills gives the nearest approach to the 
actual crop. 'Hus metluKl was tried and fortnightlv" returns iiiulei 
the name of “ Cotton Press Return ” were i.ssued so far back as i!U.', 
and continued till 1920, when they were abolished on the giomul 
that they were hopelessly incomplete, there being no law compelliiu; 
mill and press owners to furnish returns and much less accuiati; 
returns. There is. however, a proposal for reviving the wceklv 
cotton press returns from all cotton-pressing factories which shoiihl 
be made compulsory as early as po.ssible. In 1929 an .\ct calleil the 
“ Indian Cotton Cess .Vet ” was pa.ssed by the Government of India. 
■Section 6 of which pre.scribed compulsory monthly returas of cotton 
consumed or brought under pincess in eaidi mill. Unfortunately 
the Act e.xteuds to British India only. There are many cotton 
mills situated in Indian States, and consequently the returns of mill 
consumption e.\pectcd to lie olitained on account of the .Vet n'oulil 
serve no u.seful purpusf' unle.ss [ndian ■'states prepare similar returns, 

The examination of forecast figures, in the light of actuals 
when they arc known, is helpful both to tlu* mercantile community 
and to the officers entrusted with the preparation of crop forecasts. 
If the results arc satisfactory, more reliatu'C will be piaceil on the 
forecasts publi.shed and the responsibility of making correct estimates 
will be ensured ■‘such an examination is now made in the case nf 
cotton crop only in the final general memorandum each year. 
Here the actual is taken to he the sum of net exports and comsmiip- 
tion, both mill and extra-factory, the figures of mill consumpliwi 
being furnished by the Bombay .Miliowners’ .Vs,sociation and tlmsf 
of extra-factory consum])tion being conventional estimates made 
by the Cotton Contract Boanl (now tlie Mast India Cotton .Vssm ia- 
tion) of Bombay. In the present cin um, stances this sort of e.xamma- 
tion has not been po.ssible for any other croj) owing mainly to ilu' 
absence of any reliable information regaisling consumption. 

With regard to the third bictor, however, there is no dillicidty 
in adopting Mr, IStuart’s proposal for con'ccting the condi'imi 
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estimate reported by the siilioidiiiate staff. A lie<;iiuuii<r h^s 
iihcidy been made in this direetiou and some of tlie provincial 
foivcasts contain condition estimate.s as proposed by .Mr. Stuart 

In crop forecasts comparison is generally made witli the corre- 
spntiding forecasts of tlie previous year. To meet the demand of 
the trade, comparison is sometimes also made with the final estimate 
of the previous year, although it may l,e somewhat mi.sleading. 
Foi' example, in India there are certain crops, such as cotton and 
soBamum, of which more than one variety is grown and the sowin<^s 
of the late variety do not even commence at the time of the first 
[orP(a,st. 

Non-official agencies such as large exporting firms, land-holders, 
trade expeits, etc., are ofteti in a pctsition to I'entler valuable assistance 
in arriving at correct estimates of outturn of crops and sliould be 
resorted to with a view to make tlie pre.sent crop e5timate.s of 
greater value tliaii at pre.sent. Some provincial Directors of Agri- 
culture liave realized the importance <.f this out.skle lielp and consult 
in some case.s such uou-oliicial opinion, e.g.. the Bihar Planters’ 
.Association in respes t of the indigo croj). This .sv.stem i.s, however, 
t'ltpalile of greater expansion and more use than at present. 

To sum up. On a consideration of the facts .stated above it 
appears that all tliat is necessary and practicalile in the present 
circumstances in regard to crop forerasts is— ■ 

(fl) to leave the area estimates as thev are, 

(h) to pay more attention to tiie .system of crop-cutting 
experiments in order to improve tlie standard normal 
outturns ])er ac:e. and 

(c) to adopt .Air. Stuart's methoii of correcting tlie condition 
estimate reportixl h ■ the primary reporting agency. 

Method in koreion corNTitiEs. 

The metluxls followed in foreign countries, jiarticularly in the 
United States of America and Hgyjit, may be of interest in this 
connection and are described below : — 

V. N. A. Accoding to the Department of Agriculture, AVasliing- 
toii, for many years past, in fact since the Bureau of Census t\as 
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orgrtuizwl ii\ 18C'2, it Jias been tlie practice to accept tlie estiii,it,.s 
of acreage planted nndcr itiflierent crops as reported by tlie 
of Census every ten years.* In the first year following tlio 
census, the crop reporters of this bureau w'onld estimate the 
planted as a percentage of the acreage reported by the census fur 
the preceding year ; the second year following the census tli(> 
acreage would be estimated as a percentage of the acreage estiniiiteil 
in the preceding year, and .so on, until ligures for the next coii-iis 
are available, 'riieoretically, if there is no bias or tendenev tn 
under-estimate or over-estimate on the part of crop reporters, tlio 
acreage estimate by this method for the tenth year after a l eibus 
would agree with the acreage reported by the census for that \i'ar, 
A weak point in the sv.stem which has long been recognized is the 
fact that individual crop reports arc not free from bias, and tlioio 
appears to be a fairly uniform tendency to either over-estimate nr 
under-estimate the acreage, the result being a cumulative errnr 
which in ten year.s i.s apt to result in a wide discrepancy lietween tlie 
e.stimate.s of thi.s bureau and the figures of the census. To illii.strate, 
if the Bureau of Census .should report 10,0i)i).00t) acres planted to n 
given crop, and there should be a uniform tendenev on the pait 
of the crop reporters of this bureau to under-estimate the acreage 
of this crop an average of two per cent, annually, this bureau miglit 
estimate the acreage as 9.800.000 acres in the first year after the 
census, as 9,604.000 acres in the second vear. as 9,412,Oiit> ai res 
in the third year, and so on until the tenth vear, when the liiireaii s 
estimate for the crop would be 8,170, IX)0 acres. If during die 
ten-year period there had actually been no change in the acre.ige 
planted to the particular crop in cjue.stion, and the census .should ac.uii 
report an acreage of IO,000,0(K), the result would be a iiianifesi 
discrepancy of 1.830,000 acres between the figures of this bureau and 
those of the census. Ihirther discrepancies would appear in the Mcld 
per acre and the total yield. 


• Crier tc» 18S0, the eensiw (Ji<l net .*hiiw ncreajreof rn.jis, ineroly ptiHlui-lnni : ln-nrf ii‘ Ur' 
rarlipr.VMr., the iicrcei-e h,.j, if.w chl i.nca by dividing 11, i- enwis rqiert nl tel.'U im.dii 'ini 
bjf an estiowteU yield per acre. 



CROP REPORTIXC, IX IXT)I.\ 


469 


At or near the close of harvest Ciich year agents and crop 
ie|iorters of the bureau estimate the yield per acre, in bushels, 
pounds, or tons, according to the nature of the product. 'I'he 
estimate of the total production is readily obtained by multiplying 
the yield per acre thus obtained by the previous estimated total 
iiuinber of acres. 

During the period of growth of < rops, monthly forecast, s are 
prepared to indicate as to how the harvests would finally turn out. 
Tlic factor’s on which these forecasts are ba.sed involve, besides 
acreage, the condition of the crop at the time to which the forecast 
relates. Ihe condition of a crop is e.\pres.scd as a percentage of 
a-noriiral crop usually denoted by lOu. The idea of a normal crop 
i,s similar to that tor India e.xplained before. To make out fore- 
ca,st,s, the condition figure is reduced to a yield per acre equivalent. 
This i.s done by means of what are called " pars ” or the vield per 
aci'o repre.sented by 100 per cent. At the beginning of each crop 
sea.son, the .statisticians of the crop repoi-ting board of the bnrcair 
make rr careful matlienratical and .stati.stical studv of the relation of 
CMiulition figures as reporterl each month with the finally determined 
vields m previous ye.irs. Having determined what a 100 per 
cent, condition. expre.s.sed in pounds or bushels per acre, has meant 
(111 the average toi ditlVrent months in jircvious vears. a '' par 
vii'ld ” for each month of the ciiiient rear is established, which 
is used a.s a basis for eoiivertiiig " eondition figure ” into yield per 
acre ecpiivalont for jmiposes of loiecasting. The object is to fix 
a '■ par,’’ which will, in the liirht of what has liappcned in previoii.s 
ye.tr, s. nr r.st nearly lit the ir.oirlh for which it i< to be used. The 
" pars," therefore, v.iry tronr month to month a.s the season advances 
111 about the same proporDoir aa the average " condition figures 
Vary. ,.\s harvest approaches, the foiecasts ajqu'oxiiiiate tlie 
liiial vield.s ]K‘r acre mncli more closely tlian in the earlier iiiontlis 
hei.au.se of the fact that being nearer harvest, the crop is les.s .subject 
to I'liange in condition due to weather iiirtueiices, soil tmtility, 
insects, atid diseases. 

It will be observed that the method of e.stiinating tlu* yield 
per acre differs materially from the luetiKxl of estimating the total 
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acreiige, the acreage estimate l)eiiig based upon a ])erceiitage dI ili|> 
preceding \'car’s acreage, tluis carrying on from year to year ,.nv 
error made in ,iuy previous year, whereas the yield-per-acie estiiuafe, 
being based upon one year and not referring to any former vi ar, 
is not affected fry any error of a previous year. \ constant ycailv 
under-estimate of, siiy, two per cent, in the acreage will be magniiiod 
to a difference of about ten ])er cent, in five years and twenty per 
cent, (approximately) in ten years. A constant yearly uuilcr- 
estiniate of two per cent, in the yield per acre will not be magnified 
in five or ten years, but, on the other hand, in comparing one vear'.< 
e.stimated yield with another, the error.s will be neutralized; tlmt 
is, the effect would be the .same, so far as comparative valiK' is 
concerned, as though no error had occ\irred. In short, bia.ssed 
errors in acreage estimates by percentages grow from year to r-ear. 
biassed errors in yield-per-acre e.stimates nmitralize each other. 

The Bureau of Census enumerates tirtal acres aivl totnl 
production of Vrops ; if yield per acre is wanted, it is obtaineil hv 
dividing the production by the acres. The Bureau of Crop Kstiniates 
obtains directly from its agents and corre.spondents estimate, s of 
acreage (as described) and yield per acre and arrives at the total 
production by multiplying acreage by yield per acre. 

Xotwithstauding the difference in methods of procedure, 
the estimates of yield per acre obtained bv the Bureau of I'roji 
Estimates in census yeans and the figures of yield per iicre obtaiiKvl 
by the census, with few exceptions, do not varv widelv. 

Ef)!j]}l. The Director of Statistu s. Caine describes the Bgvp- 
tian method, in regard to the cotton crop, ins follows:— The cotton 
crop is clo.sely followed up by the jirovinchd .staff of the Ministry 
of Agriculture from the time of sowing until it Inns actuallv been 
picked and monthly bulletins are issuerl recording its progress. 
The iaspectors, while availing themselves of the information supphcil 
by the sub-inspectors, agricidtural engineers iuul other meinlcis 
of the technical staff in the provinces, make extensive tours in die 
fields and vi.sita to the villages to enable them to form their 'ovii 
opinion of the condition of the crop in its .succes.sive stages as 
a result of personal inspection and first-hand information. 
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On the 25th of caO, nioufl., the ins,),,-tDr,s supplv th,. Shitistlr tl 
Service of the Ministry with notation (ia,.res i„,licatin« tlie eo, edition 
ol the crop in their respe<-tive prov„i.-e,s at the time ot repnitin. 
Tlie notation figures are percentages of a normal (ten vears’ average) 
eciiiiiiunicated to them before tlie ci'op is sown as repiescntiiig’ a 
100 pet cent, yield. Ihe notation figure.s once communicated to 
the Statistical Service .serve to calculate the probable total yield 
for each province and, sub.se.piently, the j.robable average yield 
per /cddan (equivalent to fOrls acres) for the whole country. The 
yields tiius reckoned are liable to modification from month to month 
in rea.soii of unforeseen factors influencing crop pros])ects. 

The method of calculating the pnibable average yield i.s as 
tolloWH ; Ihe area under cotton in each province (as supplied bv the 
Diiect Taxes llepaitment of the .Miiii.stry nf I'inance) is multiplied 
hy the normal (ten years average) of the province and tlie re,sulting 
figure, being tlie total yield which should bo obtained under ideal 
riiiitlitions, is again multiplied by the notation figure supplied bv 
the inspector and divided by Itio. ami the proiluct is divided by tlie 
area. 

Towards the middle of < h tolxu' the in.specTors are reipiired to 
send in their forecasts of the crop in their provinces. Tlie forecasts 
serve to check the final estimate of the croj) made in Xovember or 
December. 

For the final estimate the system followcsl differ, s entirely 
from the one explained above and is known hoie as the " Square 
System". “’grid " is applied to the f : .‘)0000 sm'voy map slieets, 
and the villages within whose I'ouiidaries the points of intersection 
fall are taken as observation villages. There are about 300 such 
villages distributed all over the country. In each village twelve 
Cotton-growing estates are selected, one having a total cultirated 
area of more than .'>0 acres, two between 20 and 50 acres, three 
from 10 to 20, and six from 5 to 10 acres. Ihe iucinlier.s of the 
Inspectorate Stafl kee]) in con.staid toueli with the proprietov-s of 
the.se estates, and as soon as picking has been taken, accurate 
yield returns obtained from them are recorded on a special form 
and sent to tlie Inspectorate and f lienee to the Statistical Service 

3 
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of the Ministry of Agriculture where they are checked and average 
yields for the various districts and provinces worked out on which 
the final estimate is made. 

As regards returns from ginning factories a special form is 
sent out to all ginneries which they are asked to fill and return 
to the Ministry before November 5th, showing the average outturn 
of lint obtained frotn a kantar (99-05 lb.) of seed-cotton of the 
different varieties from the beginning of the ginning season up to 
that date. The gituiers are not compelled by law to supplv the 
information, yet no difficulty has so far been experienced in obtaining 
such information from them. 



the FUTERE of COTTOX-GROWTyG TX SIXD FXDER 
PEREXXIAL IRRIGATIOX.* 


BV 

T. F. MAIX, B.Sc.. 

Officmtun; DIrrrIor of AqrinUnre. Hijnibrnf. 


WOPJ.I) PRODl’f'TIOK VXD DEMAND. 

One of tlie mo,st live is.siieH in the economic world to-dav is the 
supply of raw cotton, and more particularly .staple cotton. This 
issue is of peculiar importance to Britain owing to the great Lanca- 
shire industry (jf i.'otton spinning and weaving. Tlie sources of 
supply of raw material to Lauca.shire have been graduallv dimin- 
ishing. Lancashire has for over a century depended mainly upon tlie 
United States of .America for her raw cotton, and this source of 
supply is not only diminishing Imt actually threatens to dry up 
within a calculable period of time. This is due to two causes : (1) a 
iliniinishevl cro|), and (-2) an increased .Vnierican mill consumption. 

■American prssluction of raw cotton reached its maximum 
(“xpansion in 1911-12 when the crop e.xcecded Ifi million bales; since 
then the croj) has steadily contracted owing to the depredations 
nf the boll-weevil, and now it is anticipated that the crop will not 
again exceed 11 to 12 million bales. 

At the beginning of the |)re.sent century home consumption in 
the United State.s of .America amounted to only 30 per cent, of the 
crop or 4 million bales. To-day it has reached oo per cent, or 
6' million bales.* 

for the last 20 years the liusme.ss men of Lancashire have 
realized that they must liK)k to other lields for tlie supply of raw 
eotton, and strenuous efforts have been made to foster development 

' I’.'Uicr rend nt the A^rifulliire' Sfolu.n tire Indian Scioncc Cnugress, B.ingalore, 1924. ^ 

‘ t'ki liritiik L’Mun O'rwciuy .4saocia(K.B HulUtin 79, May 1923. 
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witliin the Empire. The most proini.sing coimtrie.s appear to l)i- tlie 
Sudan, India and Nigeria. If for the moment we exclude 
we find that tlie total production within the Ihupire has not reiu hed 
very large dimensions, and is not increa.sing very rapidly. 

Thus the total crop in 1916 wa.s estimated at 78,800 I^lIps, 
while in 1922 the figure had grown to 103,400 bah's. Appaiv iltly 
lack of communications is one of the chief obstaclc.s in the way of 
rapid expansion in these Colonial areas. Lack of populatioii 
except in Nigeria, also appears to Ite a formidable difficulty. 

Turning now to India, the crop has twice exceeded fi million 
hales in recent years including 1921-22, but only some 1,400,000 balesi 
are of the quality required by Lancashire. After meeting the 
Indian home consumption demand, there are only some 200, ikw 
bales of this quality available for export, of which the hulk goes to 
Japan. 

It is thus evident that Lanca.shire ha.t still much cause lor 
anxietv with regard to her future supplies of raw cotton, and this 
fact would have been still more strongly realized had not the 
depression in the cotton goods trade maskeil the position by cutting 
down the demand for raw materiid. 

In these circumstance.s, one is forcetl to look to India to make 
a material contribution to the solution of this jtroblem, and no inirt 
of India offers greater prospects tliaii the irrigated regions of the 
North-West, including the Punjab and Sind, Tlie Punjab alrcaily 
has 10 million acres of land under annual cultivation on lier gicat 
canals, and large new schemes of irrigation are projected. 

This part of India roughly coincides with the Indus (ilaiii. 
Rail-communications are good, and there is a large populatimi 
already familiar with cotton-growing. I’lie crop of this tract is 
easily brought to the port of Karachi. 

DESCRiPfioN OF Sind. 

Geographically, Sind is the imwt western part of India, and lies 
between 23° 35' and 28° 29' N. latitude, and is thus just outside the 
tropics.- 


• The CUhn Orowiwj BultHin 81» July 1923. 
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The aceompanying map (Plate Xf) gives a general iflea of tlie 
shape of the province, from which it will he seen that it coirhsts of a 
loiipish atrip of country with a rivei’ passing through the central 
portion. The length frojii north to south is about 350 iniies and the 
width varies from 120 to 250 miles. The total area is about 
30 million acres, comprised within 47.000 scpiare miles. For the sake 
of (diuparison it may be interesting to point out idiat, in point of 
size. Sind is slightly le.s.^ than Hngland. Only about half of the 
province, or 15 million acres, i.s ciilturable, the other half being 
maitily mountainous and de.sert. Tier great feature of the province 
is the river Indus which drains a large section of the North-West of 
India. The discharge of this river at Sukkur at the heisht of the 
flood season has reatdied nearly a million cuse<-s, while in the cold 
weather, in March, the di.-ichargo has fallen below 20,000 cusecs. 
For all practical purposes, agricultme in Slml depenls upoJi this 
river, a.s the rainfall i.s almost uculigible (about 5d inches). A 
series of canals withdraw water from the river and distribute it 
through the countryside. This water is he.ivily laden with silt and 
is liigldy priced for its fertilizing as well as its Irrigating propertv, 
111 the tliKxl sea.son, the banks are too low to eontain the great 
volume of water, and henee there is a great owrllow which formerly 
Ciursed enormous damage. Imt the Indus Hiver ('ommission, through 
tlie coiistnietiou oi jirotective bimds. roughly parallel to the banks, 
have succeeded in coiitrolliiig the.so waters, and conliiiing them 
within a strip of perhaps lo miles in width. This overtlow of silt- 
haleii waters has ereatral the inierosting phenomenon of raising the 
river liivl above the general level of the i^iud plain, so that it actuallv 
Hows along the crest of a ruliie. l lie resulting slope is haidlv 
discernible to the eve, but is sufreient to as,sist in the distributiou 
and liow of canal water. 

As the level of the water in the river varies through a height 
nl 17 to 20 feet, when the volume of water is smallest and gieate.st, 
it is obvious that the siiirply to the canals will depend upon the 
ri'er level. In practice the existing system of canals receives a, 
su|i|i!y for about four mouths from .lime to .'September hulusive. 
The river, Imwever, is 'ery uncertiiiu— souietimes rising late, 
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sometimes subsiding prematurely, and frequently dropping dm i ig tlic 
course of tlie season. ITie agriculturist is never certain for Imn lono 
or when lie will be able to irrigate bis crops. Another gre:it dis- 
ability is the liability of the canals to become choked witii silt. 
Every cold weather a great amount of clearance work has to bp 
carried out. T]u.s is due to the unsiitisfactory design as rogaids 
lignment and slope and initial low level of the canals. 

On the left bank of the river the greater part of the coimtiv 
is too high to obtain natural flow water from the canals, and liemc 
an enormous amount of manual and cattle power is consuim'il in 
lifting water by Persian wheels, tsuflicient has been said to illiistrato 
how great are the economic disabilities under whicli agriculture is 
earned on in Sind, involving (I) iasufficiency of water, ( 2 ) inse< iirilv 
of supply, and (3) expenditure of energ}’ on clearance of canals ami 
lifting water. These factom have resulted in a very low staiidaid 
of agricultural efficiency over a large pait of the province. It is 
not worth while to sink much money or incur mucli effort on behalf 
of a crop wliicli may never mature. 

The same causes result in very p<H)r use being made <d tlio 
available land. The total annual cultivation in Sind is onlv 31 prr 
cent, of the culturable commanded area, while a large area uf 
culturable land is not commanded. Hence the annual cultivation 
is only some 3i million acres out of a possible 1.5 million acres. 

'Hie obvious remedy of tins state of affairs is to dam the river 
so as to maintain a high level of water, and to feed the canals Irciti 
supply chaimels taken off from the river, just above the dam. 

This idea has existed almost .“im e the dav w hen Sind bw aiiie a 
part of British India, but the engineering and financial difii' iilties 
are very great, ami have time and again baffled the attempts ol 
those who have tried to design practuable schemes, t’eihap.s tho 
greatest of the engineering difficulties has been the risk ot causin'! n 
diversion of the river above the dam. .\ sjiecial feature ol the 
Indus is its habit of changing its be<l-site through wide disti'iiies. 
It seem.s, in fact, that a very slight obstruction, such as adepo it of 
silt, is sufficient to bring about material changes in the comse «I 
the river. ITius in the late forties of last century the idea of a 
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at Sukkur was considered and turned <lown by Lt.-Col. Walter Scott* 
of the “ Canal and Forest Department ; ” since then there have been 
rejicated attempts to project a feasible scheme, but they have all 
[ailed from one cause or another until the latest one. 


The Lloyd barrage irrigation scheme. 

This scheme eml)odies the collective judgment of many able men, 
aiul perhaps the two most iutcre.sting engineering features about it 
are the ingenious manner of eliminating the probability of causing a 
diversion of the river. TTie.se are : (1) The barrage is to be located 
not on a rock foundation as at one time considered essential, but on a 
sand foundation .some three miles down stream from a rocky gorge 
tlirougli which the river has a eonsi(leral)le drop, and (2) the barrage 
is not to be eonstrueted as a solid ilam, but like a bridge, with a 
long series of arches. These will remain open during the flood 
sea.son when the river is at its higliest level, and the gates will only 
be closed when the river falls below the level re(iuired to feed the 
canals. This great scheme was only sanctioned in June 1923 when 
the Bombay Legislative Council linally accepted the scheme and 
found the necessary finance. 

Two great non-silting catial systems will be fed from points 
immediiitely above the barrage. The right bank system contains 
three large canals and the left bank system four canals. 

The amount of water to be withdrawn from the river is approxi- 
mately oO,lFX) cusecs in the khun f season, tfomc idea of what this 
means inav be ganged from the fact that one eiisec is sutheient to 
irrigate an area of 70 acres of cotton or sorghum. Ihis will be 
“ How water, and it will cost tli-’ cultivator, iu water tax, oiil) some 

seven rupees per acre per season. 

•Some idea of the appearance of tliese canals, when completed, 
can be formed by comparison. Tims tlie largest of these canals uill 
carry a normal volume of water equal to that, of the Lhames iu heac) 
flood. Again the second hu'gcst canal, namely, the Hohri Canal, 


* /’liflirc o/ A. A. Musto, Ul-K. 
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designed to CiUiy 10,250 cusecs, will l)e one and a half times as 
wide as the i^uez Canal. 

The following statement sumtnarizes in round figures the areas 
affectcrf by this great eanal system, exclusive of some half million 
acres in Khairpur State. 



AkK.V fs MILLIONS t»E AfKE.S 


Kulii'i (’anal j 

Kastfin X)ir.i Kiu'lit il;ink 

Canals Cunals 

Toi.a 

('•ro?s commnndc'd .. , 




Cultunible coinmitiBlcd 

-•> 

2 2 

I'l, 

Proposoirfiniil uimudl culti- 
vation 

• 

i{ u 

■'1 


rncluding Khairpur State, the gross (•onmumded area of tlie 
whole project is just over 8 million aere.s, within which then' will 
he some 0 million acres annually under crop. I’or comparison, it 
mav be stated that the total area of Egypt is a|iproximatelc 
8^ million acres, while the total annual cultivation is 5\ million 
acres, so that tliis canal svstcm alone will water half a million 
aere.s of crop over and above the entire crop of Egypt. 

Here it nunst be pointesl out tliat the Lloyd Barrage Canal 
Svstcm is es.sentially desigiusi for grain ])roduction rather than 
cotton. Thus it is anticipated that there will be the following areas 
under different crops in Briti.sh and Khairjmr territory taken 
together: 8 lakhs of acres under rice; 17.'. lakhs of aere.s uiidiT 
cotton, sorghum, ete. ; .‘1.1-1 lakhs of ai-res under wheat. 

Cotton okvelop.mkxt. 

It is anticipated tliat cotton will be foimif suitable for I la' 
whole of the commanded area, with the exception of the rice trai is. 
which amounts to some 50 lakhs of acre-s. But it should not he 
inferred that cotton will be grown on a half or a third of this an a, 
affwonld be practicable if rotation were the only limiting facien 
On the contrary the essehtial limiting factor to the possible cottiai 
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area is the irrigation supply. Ttie canals have been so designed 
as to easure that they can be run at full supply level throughout 
the year ; and as rahi (winter) crops rerjuire ordy half as niuch 
water as kkuij (suintner) ci-ops. it follows that two-thirds of the 
cultivation must be conducted in the rnhi season. 

This arrangement was advocateil by revenue officials with a 
view to securing the be.st financial rwults from the project. 

The available water in the liver- in the IMftj' sca.soir is almost 
luiliinited, being some fo fiines gieatei- than the 50,000 fu;,ecs 
whicli tliis canal system is going to with<lniw. Hence an alter- 
uative design would have been to i-onstrrtr t tniich lar’ger canals, 
sii as to have pertnitted of a tniich hirgi'f khirif crop. This view 
was advocated by me itt cotiferetrce. but it was rejected on financial 
irroitnds and also because it would have tneatit running the canals 
much below their capricity in tie' rah' seasipir. The latter objection 
iloes not seetn to Ito a very convincing one. hecatise the largest 
t'lUial in the systetu is goitig to la' iiiti for si.\ inoiiths rmly tor rice, and 
closeil for six tnonflis wlicn tlte (leniaiul iti the rii.e zoite is expected 
to he tiil. 

The (inatii ial objection was a titore foniiiilable otte because the 
I'litire cost would hrtve to Ire debiterl to the khanj crop in.stcad of. as 
under the present ilesigit, approximately one-third to the /'/ico'r/cr'op 
ami two-thirds to the rabi crop, i'he tuturo will show whether the 
pi'olits from cotton-gi-owing will pi-ove siillii-iently insistent to 
enforce a reconstruction scheme to in-ovnle a hirgor khanj supph . 
riic jieople of the tract alfectisl prefer the Uianj crop and Mven it 
to the Utah' sex in comparison to the rahi crop; .ind it is probable 
that they would be willing to pay a niiicli higher sum than Ks. 7 per 
acre to irrigate cotton Under the piv.sent design, the cotton area 
nmler full development may reach one million acres, though the area 
assumed in tlie estimates is aliout three-(|uarteis of a million. As 
pointed out almve. the area of ciiltiirahle laiuf believed to be suitabie 
for cotton-growing witliin this irrigation .scheme is some 50 lakhs 
"f acres, so that then’ is ample room for a much larger cotton aiea, 
should the future demand for the prcKluct become sufficiently 
intense to jitstify a reconstruction seliemo. 
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From the foregoing remarks it will be obvious that the fadiities 
for growing cotton in Kind, after the new canal system comes into 
operation, are going to be entirely different from those which Imve 
characterized the past. In future there will be a huge area of liuu] 
commanded by perennial “ flow ” irrigation, the supply of w hidi 
will be regular and certain. 


The I.MPROVEMEXT OK COTTON IN SlNU. 


Efforts to improve the cotton of Sind have been carried on 
since the conque.st in the forties of last century. This work mav be 
conveniently divided over two periods. T'hese coincide approxi- 
mately with the second half of the nineteenth century and the 
first cpiarter of the twentieth. The former period covets the efforts 
made by the otticers of the old Cotton Department, and the latter 
period the work of the Agricultural Department as constituted bv 
Lord Curzou's Government. In the former period there was no 
perennial irrigation, while in the latter period there has been nomimil 
perennial irrigation in the Jamrao Canal tract where the departiueiit 
has conducted its operations. In 1007, 1 published an article in tlie 
“ Agricultural Journal of India" in which 1 ile.scrihed the attempts 
made in the first of Ihc.se two period, s 
to introduce a staple cotton into ,''iud. 
llepre.sentative varieties of cotton, a.s 
shown in the margin, were e.xperimented 
with in various parts of the proviiKC. 
and these efforts were re])eated at various intervals. The must 
sustained efforts were made in the seventies and eighties of lust 
century. 

These experiments all endcvi in failure, and looking back now. 
this failure must have been associatcrl with the poor irrigation 
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HinghAiighat 

DharwAr 
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iSiii'l dc'if 


facilities, although it is interesting to note that tlie olficers »lw 
did the work did not apparently take this view. Ah a matter ol 
fact, the experiments were conducted at places where pereniual 
water from pumps was available, and I can only surmise that lull 
advantage was not taken of tliis facility. It seems probable that 
instead of sowing these exotic cottons early in March- April, -it 
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iinw recognized to be essential, the sowing was delaye<l till June 
tlie normal time ot cotton-sowing in Sind. 

Mr. Strachan, wlio was connected with this work for 21 yeare. 
ascribes the failure to climate, and points out tliat just before 
maturity “ tlie (Egt-ptian) bolls begin to shrivel and fall to the 
ground and the^ few capsules which do give cotton are seldom 
healthy”. Mr. Sti'achan also pointed out that “the Egj-ptian 
viiriety seemed to suffer from very slight variation in the weather 
and eventually succumbed to the lro.sts of January”. He also 
drew attention to the .severity of boll-worni. 

Mr. Strachan’s remarks are quite intelligible to me. on the 
assumption that the crop was sown too late. In ^^ind. it is verv 
desirable to secure the bulk of the crop bv the end of Xovember. as 
e.xotic cottons generally become unhealthy after this time unless tlie 
season has been very free from cold and dewfall. 

As regards the second perical, the Jamrao Canal was opened in 
19(X) and was designed as a perennial canal. Hence the 
departmental olficers initiatcal their work with great hopes of 
success. At first, attention was concentrated upon Egyptian 
cotton, and a very favouralde report «as received from the British 
Cotton Growing Association upon the quality of the fibre. By 
this time an area of some j.ow acres ha<l been cultivated by the 
public, but unfortunately the canal soon proved to be unreliable, 
and hence Egyptian <'otton had to be alKindonal. ,\t the same 
time, .sufficient e.xpcrience had been gained to. show that the standard 
ot cultivation would have to be improved, if this cotton were to be a 
success. Subsequently tlie department gave special attention to 
American cottons whicli also are e.xacting with regard to irrigation 
facilities, but le.ss so than Egypiiau. 

A very representative collei tion of American varieties, number- 
ing 30, had been got together by 1900. 'Ihese \\ere gradually 
narrowed down until 1912 when it was decided to concentrate upon 
Triumph. 'I'his varietv did very well when sown early (April), 
but the canal could not be dependerl upon to permit of the sowing 
operations being conducted timely, and hence it fell out of favour 
" ith zemindars. 
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Tlie Indian Cotton Committee in their report (publislied in luio) 
went earefullv into tlie efforts made to i?nprove eotton in Sind, md 
summarized their eonelusiotr with regard to the problem in the 
following words : “ Provided a perennial supply of water can he 

assured, we hold the view that there is no other part of India wltii h 
offers sueh hopeful prospects of the successful cultivation of li 3 U!r 
staple cotton. The climate and soil are, in every way, most suitahlc, 
and all tliat is wanted, is water at the right time and in sufficient 
quantity.” 

Here it may be useful to indicate the returns that can be got 
from cotton in Sind. I shall give some figures for Sind de>ii mul 
dF American, a very early type of American which has been able tn 
secure a footing notwithstanding the unsatisfactory irrigation 
facilities. 

'fluis in 19±2-'Jd, a .selected strain of {■>' \V. X.) sown on 
an area of acres, mi the (loverninent Seed Farm at Mirpurklias. 
gave an average yield of 0.54 lb. of seed-cotton per acre, including 
plots infected with kalar salts and subject to " wilt”. The highest 
yield was 1,758 H). of .seed-cotton per acre. This cotton was ginned 
and the ginning percentage was 30 |»ercent., .so that the average 
yield over 33 acres was ju.st under a bale jier acre. In certain 
villages in the Hvderabad Di.strict. yields up to 2 bales an aiiv 
have been reported. This cotton was sold for Its. 44-8 per mauud.* 
so that the gross return per acre amounted to Ks. gtitn 

kSimilarly in 1021-22 Punjab-American 4l' was sown on an aiea 
of 30 acres and yielded 25 bales. The Cotton Contracts Hoard vabn d 
a saw-ginnerl .sample of this cotton at Ks. 400 to 470 per miiili/, so 
that the gross return per acre wns also appro.xiinately Its. 200. 

Both these cottons mature early. The de.si crop begins to come 
on the market at the end of September. The Punjab 4F \ arictv is 
very early. Thus in 1022-23 a crop sown in .Mav gave 90 per cent, 
of its produce before the end of November. 

From these figures it is clear that cotton has a bright future 
in Sind, and there is also evidence to jn.stify the assumption tint 
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good staple will l)e secured when tlie irrigation system Ijecomes 
reliable under the new sclieine. 'I'liiis in 1915-16 a Iwle of 'rriumph 
cotton was sent to Liver])ool ami the British Cotton Growing 
Association reportiid upon it as follows: " Very good colour, ‘ good 
Middling’ in grade, stajrle IjV” li"> stnaig. Value 8'20d., 
with Middling American at 7'9(yC” 

Again in 1916-17 the British Cotton Growing Association 
reported upon a s:uu|)le of s iw-ginned Triumph as follows : 
“ This h(t stands (jut and is a great advance on Indian cotton, 
clean, good colour, staple rough in (diaractcr, Ij", some 
short fibre, strong, value -id'oiW. Basis, Mi<hl!ing American 

2200rf.” 

Anv long staple cotton will h<i''e to he verv prolific to compote 
with the two varieties just mentioned. In addition there are other 
limiting factoi's, notably, hardiness an<l eaiiiuess. 

As regards hardine.ss, the liitnre cotton of tlie province must 
be able to withstand the severe hot winds which blow in April and 
.\Iav. It imist also tolerate a fair amount of hiliif salts in the soil 
and prov(‘ resistant to red leaf-blight in the autumn months. 

As regards eaiiini'ss, all irrigation to cotton will be stopped 
in Soptetnber-October. iti mder to proviile f<ir the Intge area of 
wheat which is to l>e .sown. 

It is, therefore, evident th.tt a long stajde cotton will ha\e 
to po.s.se.ss all these characters to comiiete successfully with e.xistiiig 
cottons. 

1 think the department will be able to cope sucoessfullv with 
this problem, but the e.xperimental work will have to be done with 
great care. For this purpose it is )iroposed to piovide spetial 
facilities by the e.stablishtnent m two stations equipped w ith peiennial 
irrigation by pumping. 

It is proposed to put a botanist in eharge ot cotton opeiations, 
and it will be bisdttty to explore all possible solutions of the piob em 
of finding a high grade long staj'le cotton, suitable to the eoiu itio i 

of the province, as described above. 

For the sake of completeness it will be neeessary, once again, 
to test a large eolleetion of exotu: cottons muler very rigorous 
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control. It is known from past experience that American coti ms 
profoundly change their chariwter when grown in Sind, but ii 
not know'n with certainty whether this is merely a reaction to the 
environment or due to cross-fertilization. For example, Triumpli, 
a large-boiled variety, soon produces bolls of much smaller size, and 
the cause appears to be the dry atmosphere. 

From my past experience I think the importance of .securing 
hardiness, earliness and prolificness would justify the adoption of 
hybridization, using a cotton like 4F, which already pos.scsses 
these characters, as the foundation parent. 'I'his cotton could be 
crossed with promising long staple exotic cottons with a view to 
securing staple in the resulting hybrids. 
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In iv previous eoiuuumu’atiou on tins subject, published in the 
‘'.Agricultural Journal of India” (Yol. XVII. Part IV), it was 
pointed out that the coconut ;V»v'/''''.7 (unrelined. raw sugar) industry 
on the West Coa.st afforded ample scope for improvement, and that, 
by the adoption of a sinrplo sand filter and the use of alum for 
(leliming the juice, it has been poasil)le to obtain a better t\'pe of 
jafigerij in poiivt of cleanline.s.s, colour and keeping quality than is 
to be found anywhere on the We.st Coa.st. 

.Vnaly.ses of a large number of samples show that jaggerij 
prepared by us at the Kasrinigod farm was by far superior to 
anythiirg of the kiiui sold in the market. The table below gives 
typical analysers of the two kinds of jaggeneg 

Comjxirativf (inah/Stv of cocon ul jaggeries. 


Country j'lggcrtj 
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• PapM read at tho Agrioultub.l .S.-clinn of (lie Indoii .Seieiia- Congres), BaugOore, 1924. 
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Comparatm amlyses of mmul jaggeries— concld. 


Country jaguff’j 


Suffost* 


(tllK-OrtC 


(I’mluuur) 711 * 4 .“) 

111 

(IVrtir) . 

l'‘N) 

73 -.jS 

2 * is 

(Kaliii.uiiU pan) 7 I '.'»7 

224 

(IVnmtiuMi) 71 -t> 

l)S 3 

2 - 3 !l 

UO-.'kS 

4 1 .*) 


Kasaraqcd jiiggfry 


Sucrose 

(jluct 

C)^ 

0 ' 

,0 

s7*.7 

2'li 

m:)-4 

2*2 

s3:i 

ii-'i 

S<)*.'» 

4-2 

8:»-4 

4*2 

Sfr.'i 

3*S 

S.‘)4 

(if> 

Sl*«> 

•i-n 

SH ;i 

.315 

S2*2 

IS 

.sl*o 

2 ’2 

7^^^I 

4 4 

SOfi 

:if5 

7‘H> 

i-s 

SIO 


7SO 


Hl'O 

3 4 

7S 7 

4 4 

sn*:i 

.3 2 

77-4 

.)'S 


The ini])rnve(l kind <d yVn/'/er// is well approriated and (•(iiiimaiul’ 
a good dentaiid. At the time our experiments were nmning. while 
the price of outside jutifii'n/ was 1 J annas a jKatnd and easil_\ a\ ailahle, 
the jodfpnj made on tin* Kasaragod farm was in great deiniiiul 
even at the eidianced rate of '2 annas a |)onn<l. 

How the improved product is appreciatisl by the public nia\ 
be seen from the following extract from an article in the Madras 
Bulletin of Co-operation ” (\ oi. XII!, No. K, p. 294) entitled I he 
Co-operative Manufacture of Palm JnW'!/ ' by Mr. M. Shiva lian 
of Puttur, South Kanara ; “ It may no doubt look as if an increased 

output of may not help to keej) down prices at a reasonalde 

level, since certain orthodox classes will never take to it howeeei 
cheap it might be, and they would always be using cane pn///"'/- 
There is some force in this view but a change in the present methml 
of manufacture of jafiyerii will, in all probability, take the citiuld 
of orthodoxy by storm, and the sentiment against palm 
will be considerably weakened and disappear altogether in course 
of time. The fact has first to be published that what is called 
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^ ralghiit ’ jagfjenj iiiid also the ‘ Gliati ’ jaggery coming tiom 
up-country and imported into this district is no more than palm 
jaggery prepared out of tlie sweet toddy of tlie ‘ Ichalu ’ (date 
palm). Secondly, palm jaggery should not he manufactured into 
flat thin round cakes as it is done now fmt made into cubicles of the 
Mine shape and size as the Palghat and Ghati variety. If it is thus 
put into the market, I believe, it will mend or end the existing 
sentiment against it. I do not put this forth as a mere theory but 
a.s a certain consequence, since it has been experimentallv tried and 
found to succeed. Through the kindness ot the Kasaragod Co- 
operative Inspector in Houth Kaiiara I had recently got samples of 
jaggery prepare<l out of coconut sweet tixldy in the Government 
Coconut Station at Kasarag<xl, and some of my orthodox Brahmin 
friends gladly took samples from me after tasting them in my 
prc.sence. They were immensely pleased that such fine jaggery 
could lie made in our district and they .seemed almo.st anxious to 
.start the industry themselves on a sullicieutly big scale.’’ 

This paper deals with .some of the dilliculties which are likely 
ID occur in the collecting of jm’cc and making ni jaggery and experi- 
ments on the jinxlnction of lirown sugar from coconut sweet juice. 
It will be some time before a full detaihxl report on the subject of 
coconut sugar pnxluction. from the tapping of the juice to the 
marketing of the linishiHl prodin t. will be available. It is, therefore, 
considered desirable that the re.sults of turther experiments on 
jaggery and brown sugar pnHluetioii should be published as a second 
notice. 

Tlie making of jaggery bv the impixived alum method on the 
Kasaragod farm was continued for the major portion of the year 
and invariably hard light -colon rcxl jagyery wa.s obtained, 
diiildenly, about tlie end of March of the same year, it was found 
that when the juice wus concent ratcil as usual it would not set to 
pggery either bv the inqiroved alum method or the usual village 
method. All sorts of imxlificafions iu the technique of boiling 
"ore tried to no avail. The juice as brought down fiom the tree 
"as tested for any fermentation, but no signs of it could be dis 
covered. Eventually the trouble was traced to the improper 
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cleaning of tlie pots. T'ixpcriincnts 1-15 detailed in the Appi adix 
clearly show that the trouble arose on account of iinpciicci 
cleaning of the puts in which juice wa.s collected. It appears In un 
that as a consequence of iiieflicient cleaning of the pots incipiont 
fermentation set in, with the result that the usual setting of jaiiiienj 
was seriously interfered with. 

Our experiments distinctly show that proper wa.shing and 
liming of the pot.s and putting them nuuitli downwards when lujt 
in use is ordinarily enough ; but where for any cause this is found 
insufficient, rinsing the pots with water in which a .small quantity of 
copper sulphate i.s dis.solved, and subsequent washing and applica- 
tion of good lime will improve matters. Thi.s metluxl of (deauint! 
can be easily adopted by the tapper as the amount of copper sulphate 
required is so small that it would not cost him more than a quarter 
to half an amra, and this quantity can be used for a number of pots 
successively. If after use this i.s stored in a small pot the same 
copper sulphate can be u.sed a number of times. 

Brown sug.ir, 

The idea of preparing brown sugar direct from the coconut 
juice appeared feasible in view of the fact that jV////yery preparwi fnnii 
unfermented juice was markedly cry.stalline in structure, and 
showed very little glucose on analysis. .V small centrifugal butter 
drier was kindly placed at our disposal bv the Superintendent, 
Central h’ann. FittesJ with a cylinder of bras.s wire netting with 
very small meshes, this proved quite suitable for our experiments. 
To prepare the sugar, boiling was stoppetl a little short of the o/ 
moulding stage, and the .syrup left to cool and crystallize in a 
shallow ve.ssel. The time taken for complete crystallizatiun and 
the size of the crystals depended of course on the concentraiion 
at which the syrup was removed off the furnace. AVith a little 
experience one could easily judge the stage at which the maxiimnn 
amount of crystallization would take place. Percentage of sugar 
obtained this way ranged from 7’5 to 9 on the weight of juice or 
55 to 65 on the weight ol jaggery. Details of a few typical experi* 
niente are given in the Appendix. Nothing like thoroughnc&s 
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is rltiimed for these trials which were only slightly larger than 
lal).u'atory scale experiments. Our nhject in describing them is 
merely to show that a goo<l crystalline sugar of fair purity could be 
ea.sily obtained from the juice of the c<)conut. One reason why it is 
worth while to prepare brown sugar, at least in the rainy season, 
in the place of jag/jery is that the sugar has much better keeping 
qualities than the jaggf-rg. It sold at :t annas a pouird when jaggery 
was selling at half the rate, so that taking the yield at .50 per cent, 
on the jaggery, there woidd be no lo.ss at all. If the mola.sses could 
he utilized, it would even be a distinct source of profit. 


licOXOMICS OK THE INDl'STEY. 


In view of the propo.sed irublication of a detailed report on the 
subject in all its as])ects, we do not propose to deal at length with 
the economics of the industrv. Hut. as our object is to stimulate 
jaggery productimi, we wish to emphasize the fact that jaggery 
making is more protitable than either selling the juice as toddy 
or leaving the tree to bear nuts. .Vs the coconut juice is drawn 
from the inflore.seeuee, the use of a ti’ee for jaggery manufacture 
would mean the entire stojrpage of the supply of n\its and the 
conserjuent lo.s.s of revenue under that head. The juice itself may 
either be boiled into jaggery or < ollected without any preservative 


and sold as fermented tmldv. For the latter the tapper has to 
obtain a licen.se on jiaymeul of Rs. 7-8 a tree per year. 'When 
working out the economics t)f th.e jaggery industry, therefore, a 
comparison ha.s to be made between these three sources of mcouie 
from the tree. The average daily yield of juice from a fairly good 
tree niav be taken at two bottles «'r roughlc 3* lb. Thi^ quantity 
would boil down to .| pound of jaggery fetching 9 pits a ( a\ or 
R.S. 17 a vear. Of this, a .sum ot about Rs. 2 has to be paid 
to the owner of the tree. Deducting Rs. 4-8 for fuel purchas -- 
granting that fuel has to be imrchased throughout the \ ear, an 
that the expenditure under this head would amount to a 
fourth of the sale proceeds of jaggery~-the net pro won 
fc, ,0 » y»r tan . .i'«. U, on Ik .the, 
juiee is drawn and sold to the shoi' renter »t the imtal late o 
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ii bottle, tlie iiic'oirtc uiuler tliis liciul would iuiioiuit to ij 
a year. After payment of Ifs. 7-8 a.s tax and Ks, 2-8 tn the 
owner, tlie tapper gets only a profit of Us. 5. Now siuli a tree 
may be supposed to yield about a hundred nuts a year. At tlie 
normal rate of Us. 50 a thousand, the amount realized by the .sale 
of nuts would come to Us. 5 oidy. The amount due to the mviier 
may be considered balanced by the .s;i\ ing on tapping acces.sni ies, 
etc. Of the three, therefore, fhe tapper finds ja^cry-makine the 
most profitable, besides being a source of daily income to him. 

In conclusion, our thanks are due to the Deputy Dim tor 
of Agi'iculture, VII Circle, and the farm staff at Kasaragid fur 
facilities afforded for our work. 

APrKXDIX. 

Experiment 1. 14 pots were well washed, .smoked, rin.sed with 
dilute copper sulphate solution, and waslKHl again with bdiliiiir 
water. 20 c.c. of formalin were put in each of four of the.-ie and the 
remaining ten were limed. All were then kept on sjrathe.s that 
yielded well. Phe contents of the formalinetl and limed were 


collected separately the next morning and 
following results 

analysed 

i 

Kor.malin ' 

1.1 

MK 

i ; 

l!r,x ; ^ 

1 

1 i 

j Itnx 

1 

; SlKT<i8(‘ 

PH)4 1 U-4II 

I'lMS 

i.t:u 


Liming was normal, juice clear and distinctly alkaline. 

Tire juice collected with formalin was matle just alkaliiw with 
KOH, and the limed juice simply filtered clear. The two were 
boiled down separately. Jarigenj from formalined juice wa.s \ erv 
hard and light-coloured and kept colour ; tliat from the liined 
juice set well and kept colour, thougli it was not as hard as the u' lier- 
Jaggery from the usual boiling set also, but was not as hard as ( flier 
of these. 
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Exferinmd 2. Pots were subjected to the same treatment as 
,^bl)^■e. Trees selected for formaliiied and limed juices were the 
^iiue as before. Aiudysis of juice showed : - 




bimiiii' slightly above uormil. Form-dined juice was strained 
tlirough cloth only, while tiie limed one was tiltercd througli sand. 
The former gave the sam* liar.l. goo l-i i»loure,l jn.fifjerij as on the 
previous day, but the ,ym/</ t'/ trom the limed juice was soft and 
darkened soon. The product ot the usual boiling did Jtot set. 

Experiincid 3. Pots treated as above. Imt all were limed only, 
.bdce from the fotir spathes from whii li forinalined juice was drawn 
on the previous days was collecte 1 separately. Analy.sis 

( K‘11,15 i K‘»U I 'ItM \LI N 

I'IIKV!-H 'I.YI 


LlMtH 

i I'lit: n;s hkmmnin-: i'«‘Ts) 



liiming slightlv above iiorni.d. .Tuiee fnmt all the pots was 
ini.xi'd and .strained through sand. Half w.is boiled down stiaiglit 
awav and the other half treated with alum, allowed to settle, 


decanted and boiled. 'The untreated juice gave the usual soft 
Jh/'/cry, whereas the one treated with alum gave a very hard, light- 


colonred {trttdtict. 


Brown sugar. 


Experimaa 4. Amount of juice available for Imihng was 
134 lb. When concent rattHl sntlicienlly (temperataie lit' T.), it was 
iillowed to crv.stallize in shallow pans and ceutiifuged aftei ei^it 
days. Crystals were large a ltd well delined. 

Viehl ; It) lb. brown sugar anil 14 lb. molas.se.-'. 
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Yield of brown sugar = To per cent, on juice or 53-2 pci < ent. 
on jaggerij. 

Experiineiit 5 . Weight of juice 120 lb. Juice arrived ;il tlm 
shed bv about 11-30 a.m. Preliminary .sand filtration wa.s o\ci ljv 
about 12 noon. Alum was added and the juice boiled, and allowed 
to settle for 2 hours. Sample taken just before leaving to settle 
showed : Brix 17'34, sucrose 13'24, glucose 0'91. 

After 2 hours the juice was decanted. It was clean and briglit. 
Just before beginning to boil at 4 p.m. another bulk sample was 
drawn and analv'sed to sec if any inversion or fermentation oceuned. 
Analysis ; Brix 17-47, sucrose 13-40, glucose 0-91. The .syrup was 
taken out to crystallize at a slightly later stage than before and 
while hot a spoonful of white sugar was stirretl in. Urystallizatiim 
was complete l)y next morning. Centrifuge<l at once. (,'i'\-stab 
were finer and better (-oloured than on the previous day. 

Yield: 11 lb. sugar and 9.| lb. molasses. Percentage of .sugar 
on juice = 9-17 ; m jaggenj — (w’J (assuming the yield of .jur/r/f/-'/ 
to be 14 per cent, on weight of juice). 

Crystals being very tine, the molas.ses (-ontained a good deal of 
sugar that pa.ssed through. It was, therefore, slightly fiirthei 
concentrated and left over. Yo cry.stallization occurred on the next 
day. A few crvstals of white sugar were stirred in. No further 
crystallization was ob.servtrd even after four or five days. 

Experimenl 6 . Weight of juice colle<-te<l was 149 11). -hiiee 
arrived at 12 noon and was filtered and ainmmod by I p.m. .nul 
allowed to settle till 3 p.m. It was then boiled down till temperatun' 
.showed llO® C. luice anaivsed before .settling showed : Brix Hi .jh 
sucrose 13-34, glucose 0-77. Clear juice drawn off at 3 p.m. befou' 
concentration gave : Brix 17-59, sucrose 13-35, glucose 0-83. 

By next morning a plentiful crop of crystals appearcsl. 8 yiiiii 
was centrifuged after 3 day.s. 

Yield : 11 3 lb. sugar and 12 lb. molas.ses. 

Percentage of sugar ; 7-7 on juice or oa jaggerg. 

Analysis of a .sample of niola.H.ses .showed 50 per cent, of siu-r 
With more etiicient arrangements for the .separation of crystids, di' 
amount of .sucrose could probably have been keptdow )> further sidl. 
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WYNNE SAVER, R.A., 
SfcrHorfi, Sugar Bnntiv. 


It lias licrii uiontiniK'd in a previous article by the present 
writer 'Ui “Mill Trials of Selected (.'oiinbatore Seedling Canes” 
published in the "Agricultural Journal of India” (Vol. XVIII, 
Part 111), that, as the result of tlioruiigh te.sting at Piisa, three seed- 
lings, viz., Co gin, Co gl3 and Co 2U. were found to be superior 
to the. canes grown in North Bihar, not only as regards tonnage and 
iinproveil sncro.se content but also in their practical freedom from 
disease when grown as field crops. It was also reported in that 
article that, as soon as tlie mill trials were found satisfactory, a large 
lit'iuand for these canes came in from the growers in Bihar, but 
as the supplv (>1 .seed-cane was very limited, only the available 
quantity of these three varieties was distributed in Pebruarc 192'L 
In distributing these canes care was taken to select growers from as 
luanv districts in the Whitet-ugar Tract as possible, viz., MongliM, 
Darbhanga, Mu/.affarpur. Cliamparan. Saran and Gorakhpur, with 
a view to find out how tlie.-'C three canes behave under different soil 
and cultural conditions. As mo.U of the growers had not at the time 
got the implements lor planting recommended by the Sugar Bureau, 
it was considered w orth idiserving whether, with the nuthods likelv 
to be adopted at the time bv the growers, these canes would still 
tlieir supeiifU'itv ovt*r loi-.il ranos. It iiwa btMnentionwi t ut 
at Pusa, where the .soil is not con.sidered to be find class soi ^or 
' me-growino. the vields ol the three vaiieties. to -'C ^ " 

and Co -214, in years of normal rainfall have averaged 7lX», bt 


I llKi t 
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and 600 maunds* (i.e., roiigldy speaking 25 tons, 29 tons mid 
22 tons), respeetively, of stripped cane per acre, as coni])am| 
with the 300 nuuinds (about J1 tons) of Ilvmja or Jihiirli locally 
grown. 

A circular letter was issued by tlie Secretary, Sugar Ihiicmi, 
to tlie various grower requesting them to report their experiem e 
with these canes. Their replies show tliat almost all were pleasid 
with the result.s they got. The germination of tliese canes was 
excellent, being mucli earlier and more vigorous tlian that of the 
local canes, they started to make a much more vigorous growl Ii 
and they also stood the hot weather very well. The resnlts would 
have been much better as regards the final yield if, as the gntwci.s 
say, the monsoon had been normal. As a matter of fact, the whole 
of North Bihar had in the year 1923 the most deficient rainfall fur 
very many years. It is, however, a matter for satisfaction that even 
under such adverse conditions the growers were conx inced of the 
superiority shown liy these .selected Coimbatore seedlings on their 
own fields planted and grown by their own staff under their own 
conditions. A x'aluablo as.set has thus been created in a bod\’ of 
large growers who have seen for themselves that what is recom- 
mended to them by the Sugar Bureau is not oidv capable of heiiie 
reprcxluced on their own fields but of even being improved upon. 
They are now taking uj) the improved planting outfit recommended 
by us and have begun to see the value of improved cultivation 
and manuring. These are very hopefid signs, and we expect to see 
solid progre.ss in this direction in the near future. 

We will now quote relevant extracts from the letters of sonic 
growers as regards the cultural methods adopted and the yields 
obtained by them. 

Mr. Dalrymplc Hay of Jectwarpore near Bamastipur (Darbhangi 
District) gives the yields obtained by him as follows : - 
Co 214 .. 560 inaunds per bigha, over 24 tons per acre. 

Co 213 .. 400 „ „ „ „ 17 „ „ „ 

Co 210 .. 740 ., „ „ „ 32 „ „ 


* I iiiaund a: !b. 
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He reports tliat all these varieties were planted in the same 
quality soil and were given farmyard manure. The low yield of 
Co 213 was, in his opinion, due to the etfect of tree.s at a short 
ilistanee on part of the land. The rainfall was mily 32’6U inches 
with no lieavy downpour, and moisture was poor. He concludes 
as follows : “ All these canes are much better than Blmrli (local 
cane) wliich with same treatment is oidy cutting out at best 
lioO inaunds.” 

.Mr. ti. P. Danby of Bowarrah. District Muzaffarpur, writes 
to say that fjot 0(1 /on.v ywo* acre 0 // n// He grew these 

canes l)oth on light and heavy soil. The land was given a little 
farmyard manure and in some mnstard oil-cake at the rate of half 
a toll per acre, Ihe rainfall was only 24 inches. He concludes his 
letter with the following observations : All the canes did verv 

well Imt Co 213 and Co 210 cut out the be.st. although Co 214 
proved itself to lie a hardy and healthy cane. All stood the 
drought e.xceedingly well.” 

.Mr. C. .Vtkins. Manager. Dowlatpur Agricultural Concern, 
District Darbhanga, writes that he grew those canes on light sandy 
soil. 'Hie rainfall during the monsoon )K'riod was onlv 18 inches 
as against the normal of 49. The crop yield obtained was - 
Co 214 .. 3w inaunds per acre. 

Co 21(1 . . 375 

Co 213 . . 593 .. „ 

rile fidlowing is an e.xtnn t from the letter dated the 1st March, 
1924, of Jlr. d. Heiuish M'alker. Cane Superintendent, Kyam Sugar 
f actory, District Darldianga ; 

Touiimn’, per acre of CoDeluitore anus cot. 

“ (1) Co 214 .. 21 4 tons per aere. 

Co 213 .. 29-0 

Co 210 . . 19-3 .. .. .. 

“(2) Co 214 in sandy soil with patches slightly ' Oosur ’ 
(alkaline). 

(7> 213 average sod slighllv heavier than 214. 

Co 210 fairlv stiff soil, with a gooil deal of clay. 
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“ Manure in all easCvS 190 Hi. sulpliate of ammonia per m rc, 
No other manure "iven and land was in poor condition until a nioatli 
before planting, whicli was done in October-November 1922. ( 'lop 
was kept entirely free from weeds, and when cut, land was clenti 

“ (3) Condition of crop was gootl. 

" (4) Rainfall for year was 38‘33 inches of whicli t’iiO im lies 
fell on 3rd and Otli October. A regular weekly analysis has been made 
of each variety from 17th November up to 26th Febniarv, and will 
be continueel in the case of Co 213 and Co 214. A complete stool 
is used in each case, every cane being ground, and an averai;e 
sample taken for analy.sis. Hesults show that canes have improved 
in quality up-to-date and show no sign of falling off.” 

Mr. E. .1. Finch of Manjhaul Factory, District .Mongh} r, loqioits 
as follows : - 

“ 1 have not weigheel out my Coimbatore canes as most of 
what 1 had has been used for st'ed purpo.ses ; howe\'cr, I sent a 
little of my Co 214 that 1 did not require to the Sainastipur .Mill, 
and it worked out at mauiids 376 per acre. 'I'lie HhurVt alongside 
is only gi\’ing niaunds 3(K». 

“ 'I'he soil I had these canes in is a sandv one. 

" The condition of the crop, considering the year, was ijuite 
good. The crop had mauiuls l.i per bigha of mo/m'o-cake (Ro.v.oc 
latifoUa] applierl at time of planting. 

" My rainfall was 21 inches, i.e., from the 1st June to JCt 
Detober, against my 20-year average of 47 inches.” 

Mr. H. K. Gray of .Mia Chapra, District .Miizaffarpur, grew tlic'e 
canes on a rainfall of 22 inches, lie grew Co 21 4 in fairlv good land 
and manured it with farmyard manure and got a crop vield ol 
520 niaunds per acie. His (Jo .;]■! was sown in () 00 (l land mainnri! 
with castor-cake at the raie of on impinds jwr acre and the reaull 
was an outturn of I,l/i0 imPi-nds cane per acre. He sat s : " Tlic 
results would have been much more favourable, had the raiiiCH 
been normal.” 

.Mr. K. C. Crane. Manager, IVruckpore, Ifistrict Miuaffaiii iv. 
reports that he got .700 niaunds jier liigha (i.e., (i(Hi niaunds per m o ) 
from Co 214 and that the condition of the crop was good. 
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Mr. 8. N. Bose, .\[anager, Kaiiti Concern, District Muzallarpur 
reported tlie condition of tlie croj> go,jd, considering last year’s 
poor rainfall. He was nnable to give the tonnage of tlie canes 
separately but he said he would I,e al,le to plant over 30 acres witli 
these canes. 

The Manager, Tnrcouleah Concern, Di.strict Chaniparan, got 
approximately 700 niaimds cane per acre from Co 213. He applied 
20 niaunds of castor-cake per acre and regularly irrigated the 
crop before the break of the nion.soon. The rainfall on his estate 
was only 24 inches. 

To summarize. It is dear from the.se extracts that in spite 
of the unfavourable monsoon the.se three Coimbatore seedlings 
have shown their superiority under similar conditions over the 
local cane in the growers' own lidd.s. ()f these three cane.s, while 
each has got its own good point .s, ( 'o 213 is liked best bv the growers 
and also by the sugar factories as a general utilit\- canc. It is 
easily the first in tonnage, socoiul in sugar, lowe.st in fibre but with 
enough fibre to make it a good all-round factory cane. Conse- 
quently there has been a heavy demand for the seed-cane of 
this variety and 19,00(1 maunds liave been distribtited this .season, 
Of the other two varieties. 11,000 mauixis of Co 210 and some 
6,000 maunds of Co 214 have heon distributed this February, 
and it can be sjiid that tbe.se cane.s are now well establislied m 
North Bihar. It is most imfortimate that the eaues had to be 
planted this season in a soil with very little moisture, and as 
cane is not usuallv irrigated in Bihar even during tlie hot weather 
mouths, these varieties will this year he put to the .severest test any 
eane has to undergo. The re.^ults. therefore, of this years growmg 
will be awaiteil witii eonsiderable interest if not witli anxiety, as 
both the growers and the factory industry believe that with the 
estahli.shmoiit of these canes in tlie distriet tlie sugar industry in 
Bihar will rest on a sound lia-sis. 

It may here he mentioned that liy far the majority of eane- 
growing count rie.s ratoon canes owing in most eases to srarcitx ol 
labour and it.s consequent eo.st. In parts of India like Assam and 
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Burma where there is a sliortage of labour it is essential that tln^ 
cane grown should be a good ratooner in order to enable the grower 
to keep his maximum acreage under caue. In the White Sugar 
Tract of Xorth India witli its dense population and cheap lahom 
it may not be so necessary to keep ratoons, particularly because 
ratoon cane is far more liable to harbour disease if once it gets 
introduced in the districts. But considering the fact that labour 
is an ever rising market, it is none the less desirable to study the 
ratooning qualities of the canes which are being recommended 
for adoption by growers. Accordingly, experiments in connection 
with the ratooning qualities of Co 214, Co 21.'1 and Co 210 weie 
carried out at Piisa during the year. Hei\' again the e.xceptionul 
deficiency in the rainfall hampered the obtaining of data applicabli' 
to a normal year. It was, howe\ er, .seen that under such conditions 
Co 214 and Co 210 can be succes.sfully ratooned. Co 213 with its 
larger leaves and greater transpiration .surface undoubtedly requires 
more moisture than was forthcoming, and while the other two canes 
made good progre.ss, the growth of Co 213 was badly checked with 
the result that about 0 acres of this cane failed to fill and a largo 
proportion of the cane hollowed out, rendering it unfit for see<] oi- 
crushing. This cane was on light land, and it is probable, though 
not definitely proved, that to obtain the be.st results from .such a 
heavy tonnage catie a mininuun rainfall of 40 inches is es.sential and 
the cane should go on stronger laud than the other tw(t \arietics. 
Co 210 and Co 214 with their siiuiller leaf area showed no signs of 
checking, and the hollowing out referred to above did not appear 
in these varietie.s. The incidence of fungus disease was almost 
nil, but considerable leaf dryage was in evidence towards tlie 
end of January, which however did not affect the cane. The yield 
averaged .some 400 maunds of unstripped cane per acre for both 
Co 214 and 210, while Co 213 failed completely. 

Further ratooning experiments are being carried out this yeai 
with a view to find out whether under normal rainfall these three 
varieties give higher yields than tho.se recorded above. Questions 
.such as the freattuent of the .stools and general manuring will 
also receive attention, as it is necessiiry t<j ascertain the profits 
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(ieriviiblc fioin liitoouiiig tiujsi; liuifs as comparwl witli tLose 
(il)tiiined from plant cane. 

Sole, Since the >il>ove w.»s wntU*«, n-puKs bive been nx-i'ived fi<nii the «'t';wers stating 
lhat thene C’nimbit>re noedllng^, th**»ig!i ondeficient S‘iil inoistuit, .suece«>:fiil!y witli- 

tht* h<tt Weather which w**.*! «'X>'ejJti<»nrilly severe this year and iro n-jw far ahead uf the 
iMcal canes. Ah the niorLH'Km li ‘s so far Utii ftvniirablc in this tract, the growers ex[>ett a 
o lod cnip of these seedling canes. I W. S.j 



THE VALUE OF OREEX GRAZING FOB WORKING 
CATTLE. 
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E. ,1. BRUEN, 

Deputy Director of Ayrmdture fur Aiiimol Breetliiiy. Bomhny Presidency; 


M. M. DES.AI, R..\n., 

Monnyer. Sorthcote CnttJc Form, Ohhnrodi, 

Working cuttle in Western India are not usually supplied 
with green grazing or with green feed in tlie stall. Their usual 
food consists of kadbi (sorghum .straw) supplemented liy concentra- 
ted feeds as found necessirrv. It is nevertlieless generally recognized 
that animals wliicli are able to obtain grazing facilities on good 
green grass, or which are fed with .succulent green fodders in tlie 
stall, require a good deal less concentrated food than is given under 
the more u.sual conditions ; and when such sources are available 
the owier does, as a matter of fact, u.sually curtail the concen- 
trates to an appreciable e.xtent. .some even going to the length ol 
not supplying any at all under .such conditions. In South Gujarat, 
during the monsoon months, when grazing is available, the work- 
cattle are generally fed with fresh til (sesamum) cake at the rate 
of only one to two pound.s per liead per day even when the animals 
are on heavy work such as tillage. In North Gujarat, ywr seed 
(Gyamofsis psoralioides) or cotton seed usually takes the plac 
of the til cake. Kelkar states that, with good grazing, one pound 
of oil-cake and a little salt will suffice for dry animals, while in the 
case of milk animals one-third of the normal full ration is am|)le 
to meet all requirements. No exact experiments, so far as we 
are aware, have, however, been made to determine the extent to 
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^vllicll good grazing will rcplaoe cou.-eiit rated feeds f«r working 
(attic. The record of sni li experiments for a, part of two seasons 
at the Chharodi Farm may, therefore, have cmishlerahh; interest. 

Details of iiie experiment.s. 

Ten bullocks were each year selected for the experitnent and 
arranged in convenient pairs. They were weighed daily in the 
morning before watering, and regular work wa.s given daily. The 
work con.sisted usually (jf cart haulage on the farm, with a little 
\-ariationliere and there. The concentrated fmxl supplied throughout 
was wlieat bran, and during each periwl of the experiment a definite 
amount of this fodder wa.s given. The amounts given varied from 
one pound to three ])ounds of bran ])er dav. Good green grazing 
was available throughout, and when the animals could not be 
allowed out, green grass was sujiplied in the stall, as much as the 
animals would eat. Kock salt was freely given. Mach period of 
the experiment lasted eight or more days. 

The test cattle were worked daily for a few days before test, 
and were fed uith green grass oidy. .Vfter the termination of tlie 
whole experiment they were again worked daily without any other 
food except green grass. 

The mi.xture td grasses and orher fodrfer plants in the area 
being grazed hv the auiimds was roughly as follows : . 

l*er cent. 

Isiitenia ]\ njhtii .. 

A>i<iro})o^n <inuul>ilu^ . . 

Androixyjon Jovtnlrlii.^ <> 

AndmjKfgon 

Chloris piilll’hi ■■ . . IM 

Isrhatnuw lugosuui 

VuliUra barlxiUi .. 

Aphuh Ottrid .. •• •• 

I ntliifofrrn ronVijoliii .. •• 

The experiment was divided into two ])arts : In the first 
bullocks weighing l,tK)(>-l,l >0 Ih. are dealt with; in the second 
iiivmmls from 850 to 900 lb. in weight were employed. 
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HeSI’I-TS of THK EXniUlME.NTS. 

Heamj 'nie following table shows the weights of tlie 

animals after each stage of the experiment, during each of tlie 
two seasons of 1922 and 1923, with 1 Ih.. U lb., 2 lb., 2^ lb., 3 lli,, 
of bran respectively, and also the original weight and tin' 
final weight when working without bran. The bullocks marked 
A and B in each ca.se were working together as a pair. 
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AvFR.U;e WEIllHTK 




Bdure 

j oxiiort- 
i mnit 







N’umber nf bullork 

With 

With 

With 

With 

With , 

After 

t'.XfHTIincllT 


\ lb. 

IV Ih 

> lb. 

11). 

:i Ih. 



1 

1 

hnui 

bt-iri 

hr-Mi 

hr.an 

br.in 1 

i 

L 


19>2 



lb. 

lb. 

Ih. 

lb. 

lb. 

Ih. 

■ 

Ih. 

I A , , 

l.l.'lll 



l.liil 

i.i:n 


1,11'S 

IB 

l.U:l 

1.141 

1.147 

MIS 

1.1 a:i 

; 

l.)4!l 

11 A 

!.“17 

I.tNl2 


i.iieii 

l.t»27 

l.tiivii ' 

l.t*:u 

II B- ., 

1.1 Hit 


I.O.'itt 

I.IEtft 

1.1*72 

1.1 h;4 

l.ibVi 

Ill A 

1 


\ m 2:1 

i.ieii 

l,t»:i»* 

l.ti:t7 

1.1141 

Ill 1! .. 


l.ttSli 

l.iiTI 

I.IHl* 

l.t)7l 

).i*s 2 

1.«*1M 

.AVER.UtE 

l.ttKO 

I.tlTS 

1.1 1'O 

I.ISIS 

I.ICS 

1 .t *Sl 1 

1,1 iS2 


1923 


I A .. 

l.l.C’ l.lbl l.l(i.-| 

1.144 


1 li . . 

t.2.jti }.2i>l l.2bl 

1.24.-. 


TI A .. 

l.<»21t l.tati 

I.ii:lii 


11 H . . 

1.10.1 l.'Oll I.dU 

l.tiHl 


Til A .. 

l.Oft.l , 1,114 1.117 

i.ni 


Ill n .. 

l.tmi I. 071 I l.tHiti 

l.tMti 


Averaue 

1. 11.7 I. Ill 

I.ItHi 



The bullocks were the same in the two years except in the case 
of II B, which was a new one. 

The general result in this ca.se is clear. Di.scarding individual 
variations, it would appear that with moderate farm or carting w'ork 
the w'eight of animals can be well maintained by good green graziui? 
alone, provided the animals can get all they wish to take, and th d 
the addition of bran is of no advantase. 



THK VALL’E OF CRKEX (iliAZIXO poR wORKIXi 


f! CATTLE 503 


Medium bullock. lunuwKig uitRc stiows the weights of 
smaller aiiinials after each sUgc of the experiment (lining each of the 
tivo seasons of 1922 and 1923. The details are similar"’ to those in 
the experiment last recorded. 


Avehaoe wErnifTs 


liefort* j 


N 

btillofk 

ex|Mri- 

1 

With ■ 
U lb. ; 




After 




' iiient 

1 With ■ 
1 U). 

With : 
2 lb. 1 

With 
21 lb. 

With 

3 lb. 

experiment 





j bran 

’ _i 

bran 

bmn 1 

bran 

bran j 

j 







1922 








ll>. 

ib. i 

i lb. 

Ib. 

1 

Ib. 

1 

lb. 

lb. 

IV 

A 

M 


IHJI 

MU ! 

929 

1 

924 

937 

931 

910 

IV 


845 

8»>9 1 

1 87u 

875 

892 

890 

808 

\* 

A 


859 


8.74 

808 

S7G 

861 

847 

\‘ 

U 



9LM j 

932 

945 

940 

928 

940 



AVRPAf'K 

KSl 

ss7 ! 

894 

9t‘i3 

911 

' 904 

893 






1923 





IV 

A 


947 

1 

9'>.7 

977 



940 

IV 

li 


978 

988 

9>7 

991 : 


i 

974 


A 


898 

897 


!HiO 



890 


H 

_ 1 

S.s:l 

ss:i 

Vt2 

s8.8 1 


( 

867 



AVER.^flK 

9’M 


m 

93-5 



919 


Iir this case the Imliocks wore not tlie same in the two years, 
e.'icept in the ea.se of Xo. 1\' A. 

The general result is again evident and the results are as 
consistent as can be expect'd with such variable materiel as 
animals of tliis class. Not only have the bullocks maintained 
their weight, wlien given moderate farm or carting work, on green 
grass alone, Init tlie :vddition of bran has given always an increase 
in weiglit when accompanied by sulficient grazing. 

Wc commend these re.sult,s to the liolders of working animals. 
Ihiring the season nhen green grass is abundant, concentrated 
loixls would seem to be unnece.ssary for bullocks employed on 
ordinary farm or mixfemte carting work, provided the animals 
kave as much green fodder as they wish to take and time to get it. 
(Similar experiments in other parts of tudia would appear to be 
needed. 
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LANTAXA FLIES (AdROMYZA LANTANJ'!, Fl}OU(i,) 
IN HAWAII. 


P-Y 

K. KUXIU KAN’NAN', .M.A., l')i.l).. 

RiiloDtoIngisi, Di ji^irlmi'iil "f Agnculhiri:, ISnugiilm) . 

The iiuo.stinii of the iiitroiluctioii of the Lautini;i-si'eil-llv into 
Imliii as a means of cliet-kiii't tlie spread of tliis noxious weed lla^ 
been engaging tlie attention of several of the I’rovinrial (.'overnnii'iits 
in India, and tlie writer lias received so many rerpiests for infoiina- 
tion regarding the oh.sm'vations of the Hy that he made in the couise 
of liis .stay at Honolulu that an aic<iunt will jimhahly piove nf 
general interest. Dr. Coleman, tlie Director of .\gricultiire in 
Mysore, was the first to try the introduction of the lly in India, 
■As early as 1911! on his way liai k from dejiutation abroad he Inn! 
visited Hawaii and was .sh<)wii romul a few places in llonoliiln 
where Jaintana was believed to havi- been checked apprcciahlv 
by the insect. Dn his return he lost no time in arranging fur a 
consignment with .Mr. 0. 11. Sweezey, Entomologist of the llaw.iii.in 
Sugar Planters’ .Association, to whom this dejiartment owes iniirli 
for assistance rendered then and siibseipientlv. Unfortunately, 
however, there was no through service of steamers from Honolulu 
at that time and sufTicieiit care was not taken of the parcel dimug 
the transhipment so that the parcel arrived with all the flies emerged 
and dead. Xo further attempt was made as it was felt thnl tl»' 
experience was likely to be repeated. Moreover, some ol the 
Provincial Governments had become interested in the question el 
introduction and when the matter was referred to Mr. Bainbiiggr’ 
Fletcher, the Imperial Entomologist, he had suggested an invest igu- 
tion of the insects already in India, and it was felt that nolliiHo 
should be done before this investigation was completed. 
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Rao Sahol, Rarna<'lian,lr.i I?ao of tho .\fa.lras Dopartmont of 
Aaviciilturo was dcputod to tlio work, arul i,i tlio .■lal)ora,te and 
iniarestiti^r ro|)(,rti lio puhlisliwl i,, 1921 Iw rofoniniendpd the 
introduction <if the fly -a (■oiiclusion. however, opposed hv 
Mr. Fletclier in liis intro Inctorv note to the .Memoir. Mr, Fletcher’s 
main reason was tlie apprehension that tlie lly mav attack other 
plants of the \'erbenai’i<ms oronp. es]ieiiallv teak sse.l.s. This 
po.ssihility had occurred to Rio Sahel, Ratnacliandra Rao who. 
however, considered that with so specialized a liahit the seed4v 
Would not turn to other plants. 

It need scarcely lx* .saiil that we. in .Mvsore, wore inclined to 
acree with Rao Sahel, Rannudiandra llao and were for importation, 
The opj),,rtnnil v came in I92o winm tlie writer was sent on ileputa- 
tinu. On his way from the States; in 192I he halted at Honolulu and 
studied the ,piestion so f.ir as tinm all,, we I. The first tliiu!; that 
impressed him wa,s the very yreat c,,:nple,\ity <,f the fa, 'tors involved. 
In the first pla,'e the areas when’ Lant.ina appeared to liive recxdved 
clieck were areas within tin- limits of the t,)wn where, moreover, 
,il,,nf; with the fli,‘s. th,'r,> were,,ther ins.s'ts in m,,re or less abundance, 
viz., (f) The Lantana d',>rtri,id. (2) d’he Lintana Plume-moth, 
(3) liead hue (/V/<'o„cw,V( .s’,,///,ive;„h(). (4) d'lce Hall fly {Eutrita 
.miillichaia) and ,,rher insints. In other parts of the island of 
(lalm. e.spe,dally the eastern side where rainfall is heavier, the 
hantana apjioared t,i be thnirisliiiw an,l the insects were by no 
means s,) nnmeroiis. On the island ,,f Hawaii, the only otlier 
islanil visited, Lantana was e,|nallv abundant. 

.'Vs regards the Hv itself, the damage it ,ltd wa.s more to the 
pulp ,,f the fruit in wlii, h the egg was lai,l and the larva developed 
hir pupation. The larva nsnallv sought the pithy liollow to be 
found hetweeii the germ cells in everv seed. It is obvious that all 
that is vital to th,' full-grown .s,'>',l is left untouched in the 
attack, 

Wliat. therefore, results, in the case of luatnre seeds 
's hv no ineaiLs destruction of the seed but the diminution of its 


' Mem- Dejil. Agn. hidia, Knt Srr., Vol. V, Xu. 0. 
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attractiveness to l)in1s and otlier animals from the (iestni(dii)n .<1 
pulp. The smaller seeds may he injnretl fatally hut the writei - 1 um, 
across few instances. Tlie seeds attacked would not he carried fa i but 
that is of minor consequence in a country where the problem i> tlic 
reclamation of land alrea<ly attacked far more than pre\('iiiioii 
of spread to new areas. Here again the full capacity of the II V in 
this limited direction cannot he determined with accuracy hecause, 
as believed, it was heavily parasitized. Large numbers of parasites 
emerged from every jar from which flies were reared out. It i.s 
quite possible that in the absence of this serious limitation tlip 
flies may prove more effective. It will be seen from these ohserva- 
tions that the habit of the fly is after all not very specialized, riie 
question of the liability to attack of teak-seed nevertheless is of 
little importance because penetration into the thick wall is out ut 
the question. In spite of this fact the possibility was not neglcrted 
and seeds from teak trees, of which one was found near the labora- 
tories of the Department of Fore.stry and the other in the Botanical 
Gardens, both in close proximity to infested Lvntana, were carcfiillv 
examined for evidence of attack by flics hut none was found tlioui;li 
several dozens were passed under the binocular. Indeed, them is 
too little of pulp on teak fruits for the flies to thrive. 

As regards the other itisect agencies 1 have alreadv mentioueil, 
the Tortricid caterpillar is certainly the most effective. It tunnels 
out the flower-heads and destroys them, and as it is found in laigr 
numbers, it is certainly very effective —more effective than the Hy 
both in the opinion of .Mr. Bweezey and myself. The Blume-iuntli 
is already in India. The bug (Teleonemia) is also effective, having 
a blighting effect in Lantana especially in localities where there 
is moist shade. There is, the writer believe.s, even greater dangci of 
its introduction into India. The other bug {Orthezia) has alre.uly 
been noted in India and is equally dangerous. The Gall fly is a pest 
among the least important hut in .some hushes a large number u( 
them were found. A catalogue of insects of minor importaivce need 
not be attempted. 

There can be no doubt that the check that Lantana has recci\ el 
is in a great measure di’c to the conjoint action of these vaiiuiis 



l^.^NTANA FLIES IN HAWAII 


507 


111,1 rts. It is ililiii'iilt to iin-ive at a (.ovrett estimate of tlie relative 
share each lias in the total cll'cct or each would liai’c had were 
t]ic‘ir parasites not present. It is even more difticult to disentangle 
the .share of the liiimau factor. American capital and enterprise 
]iiis wrought a transformation in the course of a generation of the 
Hawaiian island.s emhracing every aspect of civilized advancement 
ffliich it i.s difficult to put into woisls. I'lnorraous areas have been 
brought under scientific cultivation. Plants and animals have 
been introduced, propagated and spread and the population has 
nuiltiplied rapidly. The.se are fon-es before which Lantana must 
inevitablv have receded, and the further .set-hack it has received 
from iiLscct pests should he looked upon as no more than 


.supplemental. 

The sucecs.s that has attende<l the introdnetion of the fly into 
Fiji and New Caledonia must he place<l iii the same category. The 
behaviour of an introdmusl insect under tlie comparatively limited 
flora and fauna of small island group.s suliject to many interferences 
of rapid settlement and progress in cultivation is of very doubtful 
value as a guide to the course it would take wlieii iutroduced amidst 
tlie very diflereut conditions of a coutineiit. But the fly has proved 
distinctly beneficial not only in tlie islands of Hawaii and Fiji but 
oil the continent of Australia as well where in botli (iueensland and 
New Soutli Wales it has helped materially to keep Lantana m 
eheck. It is to be hoped, therefore, that similar results may follow 
Its iutroduetiun in .some at least of tlie many extensive areas m India 
where Lantana now flonri.shcs. Ami the fact that ^ 

were not found attacked eiicouragcsl the hope that k 
■ts activity outside Lantana is limited in India ui ffiat 

liupe that a eonsigniuent was sent hy me to m u- ^ j ^ 

W,, a through ..rvi,, U. >!»' '»"« tte 

.« l.»g !*■« »' CkTL 

ra.jttiuiatcU- on ima af Cic laisli.'s llaa "a'a. 
eauglit on and no reioMims ha 
rareful seareh. A fresh eous.gument lu^ u t 
flu'uugli service to India has ceased. u t 
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obtain supplies front Queensland between wliieli itnd Imlia, no 
transliipincnt is necessary. Xow that tlic sliipinent over Ion# 
distances lia.s been demonstrated to be feasible, the inti'(xiiirtio)| 
of the Hy is neither difhcidt nor e.xpensive, and it is hopol tlwt 
before long the insect will be e.stablished in India. 



SIMPLE COXTKIVAXL'ES FOR STFDYIXG ROOT 
DEVELOPMEXT IX AORICT'LTURAL CROPS.* 


liY 


Rao Samkii T. S. VKNK.VTHAMAX, R.A., 

(rtvntMcitl StifiorntiK’ Ejiu rl. (Wimholofe : 

ANli 

R. THOMAS, 

I .N THIN. 

I MAI' I'lKits cil plaiMs lliiisi' i)f ii;Ti icTiltinal cnips ill j)iu1ii.'nlar — 
iii‘i‘ I H ( iU'i'ftil study is nmv uoll rtsui'iiized. tliauk.s tu tlie marked 
atteiitidii paiil tn the sulije' t in leci'iit vc'ars. L'ulike tlic above 
mound |i(irtions cd tlie |)lant. wIiom* develnpnieut and growth ean 
loiitinuously he watehed, the niots are hidden from such observation 
liy the ojianue soil in wliirh tliey develop .ind function. Xo apology, 
We lielieve, is thi’i'efore neeiled for jikicing before this (.’ongress 
ciTtain methods w lii' li have been fmind useful in a studv of the roos 
'liA'elopnimit of sugarcane \.irieiles and seedlings. The methixis, 
though ein|)loved bv us snlelv ni l onneetion with cane, are c,.]ia.l)le 
Ilf being apjibi'd to other crops as well with necessarv niodilications. 

MkTIIOI) KOIt Slfin'lNi: nK'.AITVK DKI'rH ANI' I’l.AN OF 
IKxri |iT.\ Kl.iil’MKNT. 

(a) Tilt’ lipjHirdlii.i. 

Rings of couiilrv earthenware, one foot six inches in diameter 
and six iiudies liigli. are olilained. .\nv village ])otter will be 
'ihle to make them at Coimbatore they are available at frs. Id 

' t’i>|itr rr.nl .n thr Jlia.inii il ilu' liuliim Si-iriico CVnFu’s-. loiipilou-. 1 '-*■ 

( 5U'J ) 
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a huiulrt'd. T\vo-iiif]i galvanized wire netting is cut into sqiLiiys^ 
the side of tlie square being about tliree inelies longer than the 
diameter of tlic eartlien rings (Plate XIII, fig. I). 

Trenches are dug in the soil, tlieir breadth about twice the 
diameter of the rings and the deptli a little over the niaxiniiiiu 
depth of the roots of the plant at the stage in which it is intended te 
examine; the latter is easily ascertained by a few rough dis.soclimis 
in the field. 

An earthenware ring is now placed at the bottom of the tieiu h 
and filled with soil to the top, carefully compacting it by watering 
at intervals during the filling. A cut piece of netting is then laiil 
flat over the top of tlie ring. X second ring is ne.xt placed over the 
first and similarly filled with soil. The proces.s is repeated till the 
trench is filled to the top with the column of rings. Each treinli 
receives many such columns and, when all the columns ha\ c been 
filled with soil, the vacant spaces outside and between ring.s are 
filled with soil. 

A sett of the cane variety, whose root system is under study, 
is now fastened either to a layer of netting placed on the top of tlie 
topmost ring or to a piece of galvanized wire stretched acro.ss it ; 
the former procedure is adopted when it is desired to follow the rout 
development from the earliest stages. 

Tlie pot-filled trenches are subsc><piently cultivatcHl on the 
surface like any other trench in a sugarcane liidd in the matter uf 
in-igatiou and manuring. 

(6) Emmimlioti of tke rools. 

For examining the roots the soil all round the eartlica 
rings are scooped out, planking inserted below the lowest ring in 
each column, and each colunur, with the plant inside of it, is bixlily 
lifted out of the trench (Plate XIII, fig. 2). The.se arc now taken 
to a place nearby where water could easily be conunanded and a 
stream laid on to the topmost ring. The soil inside the rings can 
iiow be washed out with comparative case by removing the bottom 
planking and assisting the stream of water in its work Iq’ poking 
the soil with bamboo sticks. 








.mnK oo.T,u,v,»„» TO 

IM. ™lum„ i» ^ 

„„-le,. 1,,,« 4 X4 X4'. Tt „lg<, „| ,|„ ; 

l.ym «l nettmg ttre l,„ke,i tl.ougl, ,,1,„ 

<,.„IJ I, »vnl f„l„„ „* l„ ,e„,,,„,,„;|e 
slftlds and infolding tie ,M,i„g .Me 
dinle root system of tlie plnnl tvill l,e U,,! ,„||, 
n.its eanghl np m tlieir ..,igi,„| p„i,i„,„ 

(Plate XIV, fig. 1). • 

For greater accuracy a.ul f„r tl.iuuer roots lialf indi netting 
and hnely siftcal soil for tilling the rings are reco.nniended, The 
diinension.s of rmg.s given above ],ave been found adequate for 
following rout development in oanes up f. a period of about tliree 
montlm from germination ; for moie atlvanced stages wider rim^s 
will be needed. ® 


(c) L scs (iml mlatiikigct. 

(1) ]5y laying down a sufficient number of columns it is possible 
to follow root develojmient from sttige to .stage. For thi.s purpose 
half a dozen to a dozen plants of the Niiiie varietv and of the same 
age are lifted out for e.Xiiminatioii at definite intervals. ,sav, once a 
fortnigJit. 'I he rciison for examining more than one plant at a 
particular stage i.s to rule out individual variations. 

(2) ihe nietluKl is fairly fool-proof, as the arrangement ensures 
the loots being caught autoniaiically m their original positions when 
111 the soil or very near them. 

(3) After fixing to the frame .he root sy.steiu lends very easily 
*" plintograpliy - a rather imj)ort;iiit condition for the accurate 
lecorditig of root development at successive stages. 

(4) The metliod makes po.s.sible the study of the eti'ect of 
different soils on the roots of one and the same plant. This is done 
liy arranging adjacent to each other two columns of rings and 
filling them with ilitTcrciit kinds of soils. The cane soft is placed at 
die top between the two colutmi.s and half of the roots is allowed to 
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develop in each. Effect of different irrigation waters could also be 
similarly studied (Plate XIV, iig. 2). 

The alxn’o method has one di.Siidvantage, however, in that iiii. 
soil in tlie bottom rings may not be quite representative of the 
subsoils in the ground cliietly in texture. But against this it niin- 
be mentioned that, in a study of root sy.stems of agricultural cinps. 
the top layers of soil are of greater importance. While tilling the 
rings we have attemptal to .simulate conditions in nature, bv 
keeping separate the different layers of soil as they are removeil 
from the trenches, tilling the rings back in the same order ami 
carefully compacting the soil layers as the rings are lai<l. 

Method for ooxrixfof.si.Y watchixo root DEVRiaii'.MKXT 

( TLTl'KE .SOFfTIOX IX (.UEAI’ KARTKKX COOKIXO I'OTS. 

The lirst method, though iiseftd for ns-oniing root develo|iin('iii 
at definite periods, is leff suitable whim, for any reason, a contiuiimm 
obseiA'atioii of the mots as they develop is desired ; the mma nf 
opaque soil prevents such an observation being made. Tliis atis 
fouiul a ilisaiUantage of consideralile magnitude when studyiust ilm 
early developmental stagc-s in the cane. .\ different metliod had t'l 
be devised fur the puiqxi.se. 

(n) The (tpjKirnliis. 

Ordinarv countrv eai'tlienware rooking pots awiilabic iacu in 
village bazaars at Us. ti to Us. gi) a hundred .irconliiig fo size are 
einploved. The cane .sett, whose root developinenl it is inteiiib’il 
to studv, is suspended into the pot bv a p.iir of glass liangles'’' Irmii 
a piece of bamboo laid across the mouth of the pot (I’late.WI, 
figs. 1 and 2). 

The pots ate tilled with dilute culture solution we have ln i ii 
using Knop’.s, but any other might do eqiialK' well -till it com is 
the .suspended sett excepting tlie bud. For sugarcane plain w in r 
has been found to serve the purpose during the very early staiF's. 
The culture solution is renewed when it begins to siiiell. 

* Th*^ Ij.in^af .s lIscU .irc (if till, kina ;ivjii|;ililr in must lllltiMI) ti(l/..i:ilH ill n.'i. U (I liuii sc^ 
and arc (»f the t3’j)C Usually woru by indit ii uirl.**. 
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SIMPLE CONTRIVANCES FOR STUDYING ROOT DEVELOPMENT Sl3 

iTie pots with the suspended setts are now arranged in batches 
according to the variety in the field, the mouths bebg covered by 
suitable lids with a hole in the centre for the shoots to grow through. 
The cane plants develop and grow quite freely in such pots and we 
have this day plant.s over seven Tuonths old with fully formed canes 
(Plate XV). 

(b) Uses aiul ndvanhttjes. 

(1) Tlio articles of apparatus used arc cheap and available 
in mo.st places, two factors which facilitate the laying down of the 
e.xperiment on a huge .scale. 'I'he growing <if a large number of 
])lants is neces.sarv for arriving at satisfactorv ax'erage.s. Costlv 
glass jars or glazed eartlieiiware vessels arc not only unnecessary 
hut interfere with the aeration of the culture wlutions. 

(2) The porous earthen'vare provides for a free exchange 
of gases between the solutions and the out.side air ; in fact, it is 
found that pouring the s(.)lution .slowly into another pot and pouriiig 
it back each evening is all that is neerled by way of aeration of the 
sohition. 

(3) The evaporation from the surface of the pot— resulting from 
its porous nature prevents the solution inside the culture pot 
getting to a higher temperature th.in desirable for a .satisfactory root 
development, a comnioii trouble when plants are grown in glass 
receptacles placcsl above ground. 

(4) d'he method enables the exanunatioii of the roots from 
ilav to dav and from morning to evening. As the re.sult of such 
continuous ob.servation unavailable m any other method -certain 
important dillerences in the ev(>lution ol the root systems of different 
cane varieties have been revealed (Plate X\ I. tigs. 3 and 4). fine 
such is the close correlation that has been reveakxl between the 
shoot roots of a germinating sugarcane sett and the liealtli, vigour 
and tillering of the jtarticular plant. 

(5) The method enables t!ie (drtainment of reliable data on 
'inantity of roots developed; \vheu s])eeimen.s for weigliment have 
to be obfaiiied from plants grown in the soil, there is always the risk 
of losing .small bits of roofs during the washing. 
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(6) Burring iiuxlitications resulting from tlic roots being grown 
in liquid nietliu, the protess has enabled the securing of different 
functional regions of one and the same root -from the root cap to tlie 
old branching and conducting regions. 

(7) The method pronuses to be useful for studying the devel(j|j- 
ment of root hairs. This is done by placing in the solution test 
tubes filled with glass or pebble sand and allowing one or more of tlie 
roots to grow in them. 
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AGRICULTUUAL t'O OPERATION' IN INDIA.* 


BY 

H. CALVERT. I.C.S., 

Reqistrnr of Po npomtive .Sncltlicn, Punjab. 

Ik wo arc to imdorstaiul oorrootly the position oi the co-opera- 
tive luovomcnt in India, wc must attempt to arrive at a proper 
appreciation of the main factors affecting the lives of the people. 
Of these, undoul)tedly, the most important are the prevailing 
religions. Out of a population exceeding 319 million.s, over two- 
tliirds are Hindus, and more tlian one-fifth Mohammedans ; to the 
European, the followers of both of these great religions appear to 
under-estimate the capacity of human energy, intelligence, and 
enterprise to mouhl tlie conditions of life. The Hindu pliilosophy 
tends to belittle the importance of material wealth ; it .seems to 
attacli no worth to utaterial progress and rather inculcates an attitude 
of passivity to the vicissitudes of nature. In addition to this, the 
caste svstem, which many educated Hindus now regard as an 
unnecessary adjunct, lurs divuled mankind into unchanj,eable 
strata, so that not only is a man .i position fi.xeil by Ins birth, but to a 
large extent his occupation is also predestined for him, ilms 
Hinduism and the caste system combine to produce a quiescent 
latitude towards problems of niaterial impio\oinent > 
appetites must be denied rather than ,ser\ed In the expeiu iture 
intelligent effort, and human desires must be supprwsed rather than 
pandered to by an elaboration of the ,staiidard of licing. 

• Rr|.rinl<-J (S'ni Ini. Kfr- «/ -Do'- ■ >!• >■ 

I Dla ) 



516 


AGRICUT.TURAI. JOURNAL OF INDIA 


[XIX, V, 


Altliouffh Moliamineiliin iiloas (liller widely from tl\(we out,.,, 
tained by Hindus, their elleet <m eeoiioinie progre-ss is nuicli pn, 
s;inie ; tlic fatali.stie iittitiide towards the world prevents Molnuniin,. 
dans from exalting human aehievemeiit, and eneoiirages a pa,sv\(>, 
resigned state of thought. The prohii>ition of interest serves lo 
deter them from engaging in Iranking. and many forms of tradi' in 
which interest plays a prominent part, as well as from most fmins 
of capitalistic enterprise. The extreme form of the religious ban nii 
interest discourages all thrift and saving, and nearly all ex])eudiiiiiv 
on productive objects except the latul. 

This outlook on life, prevalent amongst the followers of both 
the great religions, appears to receive strength from tlie (‘xtreiiic 
depeitdence of the cinintry upon tin* inomsoon, Dver sixty [ua 
cent, of the people are engaged in irgricultiire. and agriculture in 
India is, for the mo.st part, an effort to utilize the rain that falls 
between June and October. The monsoon diviiles the year into 
two seasons yielding respectivelv a summer and a winter crop, 
and both harvests may be ruiited by a failure of the rains. Thas 
while the Hindu philo.sophy and the caste system serve to dissuailc 
men from that re.stless search after tnaterial wealtli which is suppose. 1 
to be characteristic of the West, and while the fatalism of tiie 
Mohammedan tends to uiake him belittle tlie iniportanee of Ininiau 
effort in the scheme of life, the beliefs of both ap]>arently receive 
continuous corroboration from the vagaries of the monsoon, lev 
the outturn of a crop varie.s less with the skill of the eultivatnr 
and the scientific knowledge he Itrings to his task than it dees 
with the amount and seasonal distribution of the mon.soon rainfall. 

These broad features account in considerable measure lor tlu' 
fact that while India is uaturallv one of the potentially richest 
countries of the world, a large projxirtion of its inhabitants are 
desperately poor. It is open to (pie.stion whether poverty in India 
with its joint family system, is ever so acute as in industrial ceiim's 
in Europe during periods of depression ; certainly the existence 
of a million people in rceeijd of State relief, which post-war condi- 
tions have produced in Europe, would be regarded liere as evidence 
of almost unprecedented famine ; in agricultural countries acidc 
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mu'inploympiit for lou^ i)pri<,.ls is rAn-, il„. is loss li tlj],. t, 

violent lluduntiGus tlian many „f 

fa, tones and tlie natural fnlilitv of tin- .oil and tlie ',,ossil„|,tv 
of a liarve.st (‘veiy six niontks limit lli,. ppriod of ima tivitv Still 
tlie averago earuings of tlm people are lou- ; generations in the 
past have left no legacy of economic acliievenient or of material 
a.lvancoinent for the benefit of the present. The sinking of vast 
sums of capita! in large public wm-k.s was almost unknown, so 
that tlie face of the land, until the arrival of the British, was very 
iniK-h what nature had made it, altered but little by the creative 
eiau-gy of man. Where famines are regarded as a si.ourge from 
.ihove. it were sacrilege to take measures, preventive or protective, 
to thwart the llu'ine ill. so that the histoix of India is punctuated 
with periixls of starvation and distre.ss. eontinuiiie. in .spite of the 
I’llorts of the British adiuinisti.ition. almost uj) to tlie end of tlie bust 
century. In such a laroe eonntry. it was. indeed, seldom that a 
harvest failed throughout the lem;th and breadth of the land; 
the successive famines were mostly loi al failures of the food supplv 
which were accentuated by the iniperfect lacilitiesof (ommunication 
and transport. .Mike bu the prevention and the relief of the.se 
accidents, the lountry has had to await the introduction and 
exjiaiisinn ol railways; and ihese same raiiwavs have rendered it 
pos.sible to eiu-oiirage the prodiu tioii of food grains in e.xcess of local 
needs liy means of large irrig.ition works. For manv decades the 
Briti.sli administrators have steadilv a|iplied iheniselves to the 
prevention of famines, and most of tlie lugger productive works 
have been undertaken with this object. Tlie measure.s have 
achieved marked suecess. .-.o tliat a famine due to actual scarcity 
of food i.s almost bevond the realms of probability; hut there may 
still he .severe distress, not from scarcitv of food but from inability 
to purchase it. The luiltivator of India tills hut a few acres; the 
hahit of thrift i.s nearly iion-existenf and the lack of a proper sense of 
losponsibility for his economic future leaves liiin always unprepared 
to meet the strain that follows a failure of the monsoon. 

It was a.s a ineivsure of famine prevention that the (lovernment 
of India undertook to introduce eo-operative crcslit amongst the 
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agricult ui'ists and persons of limited means, with the hope tint 
by the encomagoiucnt of the spirit of thrift and self-help, lin,. 
economic position of the mas,ses would be so strengthened that tin y 
would be able to resist the periodic catastrophes which, in hss 
happy days, led inevitably to famine, starvation and death. To 
this genesis of the movement is to be ascribed, also, the element of 
officialism, which is apt to be misunderstood ; the Government 
could not afford to wait for private agencies to arise and organi/,e 
the people on co-operative lines ; periods of scarcity and distress 
recurred too frequently to permit of time being so lost. The result 
is that the co-operative movement in India is largely the produet of 
official stimulus and official energy ; if to many this official element 
appears too prominent, the remedy is in their own hands, for in 
all provinces there are vast fields for the display of unofficial service 
and public .spirit, but the majority of actual co-operators have 
learned to regard the Government servant as their friend and 
helper, while, on their part, the officials would deny any tendency 
to discourage the introduction of private lieljicrs in so large a 
field. 

Repeated Commissions of Inquiry have laid strc.ss on tlio 
extent to which the ordinary cultivators are in debt, and this 
indebtedness has led to a long series of legislative efforts to remove 
the various causes which drive them to borrow. In order to meet 
the borrowers’ needs. Acts to facilitate loans for ordinary agricul- 
tural purposes and longer term loans for land improvements 
have been passed and amended ; the former rigidity ot the land 
revenue payment system has been luade elastic ; implements, 
cattle, seed, etc., have been exempted from attachment by Civil 
Courts for debt ; special legislation such as the Encumbered Estates 
Act, the Deccan Agriculturists Relief Act, the Punjab Alienation of 
Land Act, etc., has been undertaken ; in short every effort has 
been made to remove the )wcemty of borrowing from the cultivating 
class. But still debt has risen, and it is only in recent times that the 
authorities have appreciated the fact that the real cause of debt, 
here as elsewhere, is the existence of a number of money-lendeis 
anxious to find some outlet for their capital. In India, the habit of 
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mvestineiit ill jniiit stock oiitcrprizcdoL'S not exist ; of the moderate 
miinber of coinpiuiies run by Indians outside the chief cities the 
majority fail to inspire confidence ; there is little competition for the 
jdle capital that exists ; there is almost no trust in the public 
lonipany and there are few of what in Europe would be called 
gilt-edged securities. The rate of interest paid on Government 
stock is not sufficiently attractive to a people who even in Vedic 
(imes were known as inveterate gamblers ; while the lack of business 
experience amongst the great majority leads to unrealizable expec- 
tations of profit from the simplest forms of enterprize. The result 
has lieen that away from the great cities, the natural use for spare 
capital has been regarded a.s money-lending and money-lending is 
one of the most profitable industries in the country, Xo efforts, 
then, to reduce indebtedness could be succe.ssful until the money- 
lender could be replaced bv .some alternative system of credit and 
the one that found favour was that associated with the name of 
Raiffeisen. If indebtedness wa.- to be driven from the land, the 
need for re, sorting to the money-lender must be removed by the 
substitution of a better agency for financing agriculture. The 
Indian monev-lcnder seems to have existed from time immemorial | 
along with trade, tillage and harvesting, it was one of the four 
honest callings, although it was forbidden to Brahmins. There 
were various old laws controlling the rate of interest which varied 
according to tlie caste of the borrower ; the high castes paid little, 
hut those lower down could he charged sixty per cent., and could 
be made to pay off their debt liy labour ; the ancient writings 
mention the sale of wife or children to repay debt. These facts are 
worth remembering because one of the difficulties in the waj o 
promoting thrift is the attitude towards debt adopted b} man) 
of the people. Debt appears to them as customary ; a inaiws 
Iwrn in debt, he dies in debt, and his son takes over the burden 
along with the ancestral property. A scheme design to a ter 
this and to banish debt and replace it b) savings runs cm y 
to the accepted order of things wliich has prtaai e since 
liegan. It not infrequently liappeiis that a patient e.xp ana o 
of the advantages of co-operative credit as a means of ge mg ri 
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of debt and of substituting thrift is coimtered with tlie ivnmik 
that as the father iidierited del)t. wliy stionld not liis son ! 

The first Act legali/.ing co-operative credit societies was passcil 
in 1904; it applied only to cre<lit ; in eacli of the major proviuc.s 
there was appointed a special olKcial (generally drawn from th,. 
Indian Civil Service) known as the Registrar, whose duty it was in 
organize scK'ieties, select and teach instructors, supervise the working 
of the infant institutions, and have them audited ; they were 
given full powers to inspevt and control, which they were expectctl 
to use with the sole aim of a.ssisting the societies to leari\ to dispeiisi' 
with this form of helii. In tin' early years, jn-ogre.ss Tiaturally uas 
slow; not onlv were the Regi.strars themselves untrained, but the 
amount of literature in Hnglish on co-ojierative credit was at that 
time very limited. Fortunately, however, the otiiciais selcctid 
were fully imbued with a .senst' of the tine opportunity [itfonlcd 
to them to labour in the caus(‘ of the poor cultivators, and conscien- 
tiously set thenuselves to learn and teach. It was, Inovever. 
unfortunate that none of them had had any practical e.xpericnce 
of the actual working of co-operative cn'dit in Furo|)e. and tlie\' bail 
no non-European types to study, and no guidance from exisuts wlm 
knew the conditions both in Europe and India. In spite of this, 
very substantial success was achievtsl which ndh'cts the highest 
credit on the officers responsible; hut by 1914 it was considend 
desirable to review the situation and a special Committee was 
appointed to tour India and exajuiue the progre.ss made and to 
study the methods adopted in the various provinces. Ibis < om- 
mittee published a valuable report, known as the Maclagan Kcpiut 
from the name of the President, Hir Edward Mai lagan, now (loveriHH 
of the Punjab. In this valuable work, there was emboilied a .series 
of reeonmiendations which have now for the most part been iiuoi- 
porated into the movement, and which have undoubtedly .served 
to place the credit societies in a souiul financial position. I he 
original Act of 1904, which had provided only for credit, had ahead} 
been replaced by another in 1912, which permitted other forms of 
co-operation than credit and made provision for secondary societies. 
Jn its general outline the law follows closely the English Friendh 
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SdciPtips Aft ; It pinhodips pprtjiiii ossi'ntiiil Pr.ii(litioii.s nf the 
lliiiffeiscu sopipty, wliich an- conipiilsorv foi- rural tranks hut it 
Iravps to Local ClovprnmpiUs the framiiig o) siilrskliaiy regulations by 
jrivine theiii a nile-inakiirg power upon many of the matters which 
tiiid place in Acts of other countries, such as (Jermanv. Speaking 
broadly, all Registrars have studied closely tlie variou.s European 
systems and have, in partindur,. derived great benefit from raliill’s 
Report on Co-operation in (ferinanv. aie! have followed (Jenuan 
example in the drafting of these rules as well as in the l)y-law.s. 
State aid is less prominent than in most European countries as the 
example of English Consumers' Co-operation is "adhered to; the 
coiice.ssions are the usual exem|itions from Income Tax. Regi.stra- 
lion Fees, and .Stamj) Duty, In two important particulars, the 
liiditm .Vet dithws from tlio.se of neatly all countries ; one is that the 
Ib'gistrar luis jmwet to tefnst' tegistration of a society until he is 
satisfied that it has a lair ilianie o( hecoining successful: and the 
second tliat he can caiicei the registration and so foree a societv into 
lii|indation. Hoth these powers ai-e <h'signed and are used to ensure 
a liigil (piality of Work within the society, anil to build up public 
coiilidenee in co-operative ciedit. 

Under this Act. there are at present about 47, .300 primary 
(I'edit soi'ieties registerisl : of tliese. the va.st majoritv (45,000) are 
rural baiik.s with uulimited lialiility on the Raiffeisen model; these 
differ but slightly in the different |)rovinccs. and may be roughly 
cl.i.ssed into those with and tho.se witliout shaies. The share type 
originated in the Punjab at the suggestion of the people them.selve.s ; 
die members suhscrihe a snudl sum. not le.ss than one rupee a year, 
.mil generallv two rupees or more, for ten years in order that their 
owueil capital mav he the greater and that they may enjoy the 
sooner the advantages of iiulependenee of outside borrowing. At 
dll' end of tell years, this share money may he disposed of in any one 
Ilf several wavs as may he determined at a general meeting ; it 
iiiav be returned to members, or it may be eouverted into even 
pcnnaueiit shares of, say, ten rupees each, the sum in excess of this 
keiiig returned ; or it may he imulc info non-returnable shares 
without being evened off. Where it is returned to ineinbers, 
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these in some easos lirgin afresh to suliseril)e for another ten veins, 
The accnmuliited profits are, dealt with in a similar variety of wii\ s, 
They may be eonvertcrl into non-returnable shares, in place of or 
in addition to the other shares, or they may be kept indivisitlo 
for ever ; at least one-fourth must be kept as indivisible reserec- 
Thus after ten years, many share societies become pure Raiffeis(>n ; 
others distribute profits up to a maximum of 9 or 10 per cent 
in the twelfth and succeeding years ; others retain shares with 
indivisible profits. Generally speaking, Mohammedan .societies 
prefer indivisible profits, while Hindu and Sikh .societies incline tn 
dividends in the' twelfth year. It is unfortunate that the term 
“ shares ” has been used in connection with these small sums. 
They are in no sense a measure of a member’s stake in the society > 
they do not affect his unlimited liability ; they are not shares in the 
joint-stock sense. On the other hand, they differ from compiiborv 
deposits in that, on liquidation, they rank after deposits, so that a 
deposit would be repaid, if need aro.se. from shares before any call 
would be made on the unlimited liability. They are best reganlcil 
as a small paid-up portion of the unlimited liability. The great 
advantage of these small shares is that the owned capital is rapidlv 
built up ; the .share-money as well as the accumulatcil profits is 
used in the busine.ss of the society, and earns interest ; the result 
is that in nmst societies, independence of all outside financing 
agency is attained in fifteen years, and in many cases in ten years. 
It is objected that this independence has its drawbacks inasmuch 
as it leaves the .society too free from control from the superior 
secondary' institution ; while another objection is that wliere the 
owned capital is large, the members are apt to borrow in excess uf 
their real needs. In many parts of tlie country, the share system 
is unpopular and so has not been introduced. M'here the share 
system does not exist, sodeties follow' the Raiffeisen model, with 
unlimited liability and indivisible profits ; in some places, au 
attempt is made to introduce a system of compulsory deposits in 
order to encourage thrift and set funds free for further expansion. 

With the exception of Bombay Presidency, the rural ci ''Ih 
society is a small unit with from 20 to 30 members, and wit ti 
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working capital of about Rs. 2,f>00, or louglily Rs. 90 per meiubor ; 
iu Bombay, the membership is about 74. Of tiie working capital, 
usually very little is contributed by members : outside Bombay 
and the Punjab, members’ deposits amount to verv little. Under 
the .A.et. all profits of .societies with unlimited liability are iiidivksible 
unless the Local (Joveinment <jtherwi.se directs ; most Governments 
liave kept profits indi\’isible for ten years, so that there is a steady 
piling up of a \’erv valuable reserve which now amounts to nearly 
150 lakhs of rupees. This re.serve is largest where the share 
system has been longest in force, as all profits resulting from using 
the share monev in tlie busine.ss of the society are added to rc.serve ; 
thus this fund amounts to 57 lakhs of rupees in the Punjab, where 
nearlv half the sum on loan to members is covered by their savings 
in the fornt of share.-', profits or deposits. It is this financial strength 
following on the adoption of the .share system, whicli is inducing 
other provinces to popularize the .Siime mea.sure. 

Tlie actual working of the societies throughout India is very 
much the same. A committee of management is elected by the 
mendters and is responsible for the ordinary business ; it is guided 
and bound bv a (au'eful .scheme of by-laws drawn up by the Regis- 
trar ; thc-se by-laws are laiseil upon the Raiffeisen model, with 
modifications to suit local conditions ; they cannot be altered 


without the Regi.strars consent, as every amendment has to be 
registered and he has power to refuse regi.slration to objectionable 
changes. Accrji’ding to the recrmimendatious of the Mar.’lagan 
Report, every soviet v is supposed to agree m general meeting 
upon the sum whicli it can liorrow from outsiders duiiiig the }ear , 
that is to sav, the society places a limit to the liabiliti it is prepared 
to incur. This is known as the normal maximum credit , in some 
provinces, A.ssistaut Regi.strars check this and inform the Imancing 
agency, as well as the society, of the sum they consider reasonable m 
view 'of the reriuimnents of the membem. Within the .society 
every member is usually given a fixed maximum mdit whiih the 
committee lannot exceed without the sanction of the genera 
meeting, Within these limits, the committee accords sanction to 
loans to memhers ; tliese loans, in the pociiliai ciicuiustances 
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India, caimot be confined to productive purposes, but the essentl il 
of '■ necessity ” is usually insisted upon, that is to say, a membei is 
allowed to borrow for expenditure which the committee regards ,is 
necessary in view of the ceremonies the member has to perform. 
persistent attempt is being made with promising results to imposi' a 
limit to expenditure on marriages, funerals and other objects whi( li 
religion or custom demand ; but when it is remembered that extia- 
vagancc upon mairiages is regarded by many observers as tbc 
most important cause of debt, the difficulty of controlling this item 
will be appreciated. The great difficulty facing all attempts tu 
diraiiush expenditure on these ceremonie.-, i.s the existence of the 
money-lender always ready and anxious to lend what the societ\' 
refuses to advance. 'I'he problem is too intricate to yield to summary 
treatment. Imt steady persistent teaching, carried on with unending 
patience by the staff of the Registrar, is beginning to yield benefits 
in some parts. The chief objects for which loans are advanceil 
are repayment of old debts (everywhere a large item), marriages, 
seed, fcKlder and cattle and the |)ayinent of land revenue. This 
last item represents chiefly the assistance afforded to the cultivators 
to hold up their produce for better prices while still enabling them tu 
meet the government iteumnd. Less inijxtrtant objects nuiuericallr 
are land redem[)tion, laml improvement, sinking of wells, reiii. 
land purchase, and purchase of agricultural implements. In cverv 
province the need for the repayment of old debts is a serious 
problem which canmjt be neglected. These ohl debts usually l aii' 
a high rate of interest ; experience has .shown that to lend sufficient 
to enable the member to pay them off at once does not always lead 
to good results as the member, relieved of the crushing burden "I 
interest, seems to lose the incentive to repay the society. On tie' 
other hand, to refuse help in repayment is still more unsat isfactor\' : 
the usual coui.se adopted is the middle one of offering to lend a 
portion when the member is prepared to make a real effort to pai’ 
up the balance. It is the cxistenee of these old loans which hampc"’ 
progress, and prevents concentration upon direct economic advam i ■ 
meat ; unfortunately, there is nothing to prevent a weak member 
from returning to the money-lender if the society, for good rcasun, 
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lefuses to provide money for extravagance. Similarly, it is felt 
that too great strictness in enforcing repayment of a society’s loan 
would drive members back to the money-lender. The latter is 
always ready to oblige, trusting to the Indian idea in regard to 
ancestral debt ; his rates of interest are so high that he can afford 
to risk loss of principle, while the prosperity developed by British 
rule has placed in, his hands a large sum for which he can ivith 
ilifficulty find investment. On the whole, the movement is making 
steady progress : the number of agricultural credit societies has 
increased in the last five years for which ligurcs are available from 
■Jd.OOO to 45,(H)0 ; membership has similarly increased from 851,000 
to 1.316,00(1. and working capital from 689 lakhs to 1,332 lakhs of 
rupees. I hat there are grave defects, no one realize.s better than 
the Registrars and their stafls. and no (Piie works harder to eliminate 
these ilefects. Their task is ma<le harder by the peculiar condi- 
tions prevahmt. Illiteracy is the rule : where in Europe, the squire, 
the (hx toratid the priest will be found helpful and sympathetic, 
in India all will be illiterate aiel generally reactionary. The 
extreme dependence of agriculture upon the monsoon and its 
'.agaries prevents regidar repayment ; religious feelings are respon- 
dlilo for the absence of animal husbandrv. ami of many of the 
sideidiary uccuipatimis whit h add to the family income in Europe ; 

I aste feeling prevetits the keeping of poidtry e.xcept by those of low 
(.Isle, and stn’iiadture is similarlv regarded askance by the petty 
mvners as something oulv lit for those beneath them; generally 
lliere is no alternative industi v to which the people resort when not 
"ccupietl on the land ; rural inilustries are for the most part the 
"ork of menial castes ; in nianv parts of the country, the women 
are not allowed to work in thi' lields. and nowhere do the women 
contribute to the household income to the extent common in Europe ; 
1'. st conditions of insecuritv and religious Ipcliefs have combined to 
sidle the idea of self-help and to limit provi.sion for the future; the 
slandard of living is low and easily satistied, an addition to the 
income is usuallv offset bv a risluction of work; at the same time, 
lliere are certain customs and ceremonies which iiuolve expenditure 
^•ut of all proportion to the means of the cultivators and which are 
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readily catered for by the ubiijuituus moucv-lender. In extensi\ i; 
tracts, the land is in the hands of lar};e owners, who are apathetic 
to the interests of the tenants and soinetinies even antipatheiii 
to any ineasuie that promises to raise them from their econoinii 
serfdom. Finally, there is a remarkable lack of economic organiza- 
tion into which the co-operative movement can fit. The most 
striking element in the econonnc life of India is waste. But when 
an attempt is made to remedy tliis by co-operative organization, 
it is found that a single society or even a small group can do little ; 
not until the whole machinery of rural activity is properly organized 
on co-operative lines will there be scope for many forms common in 
Europe. This is piirticularly noticeable when an attempt is made to 
organize societies for purposes other than credit ; everything has 
to be organized from the very bottom. It may be objected tliat the 
very necessity for numerous societies required to meet the poverty 
of the people serves to hinder a healthy growth ; there is an insistent 
demand from the people thenrselves ; there is a body of conscien- 
tious officials only too anxious to do whatever may be possible to 
provide relief from the intolerable buitlen of debt ; between the 
two there arises a tendency to start societies without sufficient 
preparation, and it is here that the power of the Begistrars to refuse 
registration becomes valuable. In order to build up for the in- 
operative idea a sound reputation amongst the ])ublic. it is essential 
that no depositor should lose his money, and in conseipience financial 
soundness is in.sisted on. It is usual for .societies to be classified 
as “ good,” “ fair,” " average ” and " bud ” upon the basis of the 
annual audit, and it is the Registrars’ custom to in.si.st uj)on regular 
inspection of all societies classed its bad and to direct compuhuiy 
liquidation where the inembers show no incliiuition to remove the 
defects brought to light. This jxrwer to bring about liquidatimi 
extends to all societies whether organized by the official staff 
by non-officials; the work of liquidation is extremely troublesome, 
and in consequence Registrars freely exercise their power to refn.-e 
registration to societies until tliey are satisfied that the applicants 
have been properly instructed in co-ojierative principles and in the 
business of credit, that sufficient and efficient supervision will he 
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;)vailable, that lioiiest olfice-heaiers liave l)eeu electal, and tliat tlie 
iiiciabcis aiG not lucicly willing to borrow ftoin tliii tinanciin^ 
agency but are prepared to put forth the moral effort required 
to raiM? them fiom tlie serfdom of debt, fhis official supervision 
and control is frequently misunderstood, but tlic fact that all 
Kegistrars constantly find .societies securing registration which were 
quite unfit for it shows that it is not exce.ssive. fn a similar way, 
too, the need for rapid progress militates against the full development 
of the right spirit. To Hnance the new sixietie.., funds are constantly 
ueeiled ; if the members were left to their own re.sources, to raise 
funds from amongst themselves and their neighboiiis, too much time 
would be lost. The result is that central banks are encouraged to 
come to the help of new societies, and this undoubtedly serves to 
remove from the members the necessity of securing local confidence 
in order to secure local depo.sits, and also of striving to develop 
thrift amongst themselves. The distant central banks cannot 
exercise that close supervision over the societies which neighbours 
with money in deposit can ; amt the meml:)ers lose that moral 
training involved in building up coufideiice by slow and painful 
stages. 

ft is to fill up this gap that in some provinces wliat are called 
guaranteeing unions have been organized. Their chief functions 
are to relieve the central banks ot the detailed work of inspection 
and .supervision, to pool their securities and redistribute their total 
credit amongst their constituent societies, and, in order to protect 
these from loss due to the misconduct of any one, to ensure thorough 
training and instruction in duties and responsibilities. Each union 
is composetl of a small tuimber of primary credit societies, aud 
its managing committee is elcctcal from the members of these 
societies ; this committee assesses the credit of the constituent 
•societies and informs tiie central bank of its decision and under- 
takes a certain amount of responsibility for scH uring repaMuent of 
any loan from a central bank to a society adsauced in aicordaiice 
with its recommendation. Tims eacii societx accepts a certain 
amount of re.sponsibility for the i-eimymcut of loans to otlier socie- 
ties in the union, and' so lias a motive for insisting upon sound 
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working. In actual practice this responsibility appears never to 
have been enforced, so that it is difficult to .say how far the system 
would stand a strain ; but these unions have aroused much enthu- 
siasm amongst their supporters in Burma and some provinces o[ 
India, and have also incurred severe criticism from the veteran 
ifr. Wolff, In some cases, tlie Registrar admits that they me 
purely nominal, that the committees do not appear to realize tlieii' 
responsibilities and that the principle underlying them is not 
understood, 'riieir greatest succe.ss has been achieved in Burma, 
where the idea originated, but they have been pronounced successful 
in several provinces of India as well. Theie a])])cais to be no doiiht 
that if the committee can be induced to perform their responsible 
duties, these unions cau be of great benefit to the movement. In 
some provinces, they are replaced by banking unions of which some 
account will be given in another article. 

Before leaving this side of the movement, it may be remarkeil 
that hitherto, large though the number.i are, the credit societies 
have only touched the fritrge of the great problem of rural indebied- 
ness. 'Ihey have afforde<l ground for hope that a wav of escape has 
been discovered, that the liulian cultivator can get out of debt 
whenever he is prepaie<l to make a real effort at self-help and thrift, 
and that borrowing from the immey-leiider is not the necessity whii h 
some Indian writers picfcr to believe. .\t the siune time, it must 
be admitted that co-operative credit is not likelv to rid the coimtiv 
of the great burden of uselc.ss debt whi'-li encumbers agricultmc ; 
there are many devoid of the de.siie to jnit forth any effort at self- 
improvement ; many lack the character which is essential to 
success ; many lack the strength of will ; many are too .selfish, ami 
having got rid of their own debts with the aid of a .society resign aiul 
leave their neighbours to their fate ; others are too weak to resi-'t 
the wiles of the cvcr-j)resent money-lender, and .sink back into liis 
toils as .soon as the society attempts to recover loans from them. 
The movement is achieving great snccess, but it is too young yet U) 
replace age-old customs ; a new generation must spring up unaemm- 
twned to money-lenders and accustomed to regard their society as 
the financing agency before it will be time to pronounce a verda t 
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upon the co-operative credit movement in India. The magic 
works in congenial soil here as elsewhere ; but there are many 
who do not desire economic- uplift, who are content with the ample 
leisure which the satisfaction of their simple wants leaves them, 
and who will not throw off the easy habit of reliance upon nature 
when nature is bountiful and on the money-lender when she is not. 

Considering the small number of years during which sy,steniatic 
cdort has been m-ade to inculcate the co-operative idea into the 
Miinds of the cultivating classes, the success achieved has been 
remarkable, and although it is undesirable to put forward extra- 
vagant claims, there is good ground for believing that a continuation 
of these efforts on the same lines would bring vast benefit to the 
country ; whether the changed political conditions will permit of this 
is a fpiestion outside the scojte of this article. 

In India, as elsewhere, the i redit societv has been found a 
valuable starting point for further experiments in co-operative 
eiiterprize. The ideas of self-help and mutual help are easily 
taught in credit work and, oiu-e well imliibed. can be directed into 
other channels. In the la.st five years the variety of experiment 
has Ix'cn remarkable ; the number of agricultural societies for 
objects other than credit has increased from 'iTi to 1.165, but as 
most of the.se have been organized in order to test the pro.spects of 
success, the variety is more important than the number. One 
of the earliest experiments was in cattle insurance in Btirina ; 
ii attained a certain amount of succe.ss owing to an element of 
I ompulsion, but it is doubtful how far the type will last now that 
this element has been withdrawn ; the only other province in which 
this experiment has beeit tried on any scale is the Punjab, and there 
the efforts of the staff to popularize the measure have only met with 
a nuxlerate respon.se. In both provinces, the societies have been 
coiifincHl to a few di.stricts and there has been no demand for exten- 
sion. Cattle mortalitv of a preventable nature is very high in India 
and Burma ; religious feelings prevent sy.stematic elimination of the 
I' ss lit, so that there is apt to be a surplus of weak animals, which 
s tcctimb to disease aiul serve to spread contagion around. Preven- 
table mortalitv is one of the most frequent causes of borrovving, 
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and cattle disease and fodder famines are probably among t'!i> 
chief factors in rural debt, so that a popular system of insuraii. e 
woidd be a great boon ; but the idea of providing for future contii,- 
gencies. in a country where tlic money-lender is so ready to otb r 
assistance, is poorly developed and it is doubtful whether aii\ 
insurance would survive the withdrawal of ofticial help and stimulus. 

All over India, the necessity of extending co-operative activities 
to objects other than credit is fully appreciated by the Registiais 
and their staffs, and sustained efforts are being made to develop 
these societies. 'Hiose whicli at first appeared to promise most 
success were for purchase and sale ; societies for providing manure, 
agricidtural implements, seed, and simple household needs, such 
as cloth, have been organized in almo.st every province ; in some 
cases there are separate primary village societies for these purposes ; 
in others, the primary credit society is the actual distributing agent, 
while their supplies are olrtained through supply unions constituted 
from societies. Opinions differ as to the advisability of multiplying 
primarv societies in Indian villages wliere the number of men 
qualified for the committee is so small ; in Bombay, complete 
separation of finance from suj)j)ly is advocatal ; in tlie Punjab, it is 
held to be useless to register two societies in the same village which 
are the same in everything except the books and the object. 
Throughout India, there is a distinct tendency for supply societies 
to decline. For this two causes are assigned ; an Indian Kegistrai 
of Bengal voices a general opunion when he remarks that there 
perhaps, in the Indian Jlufassal (rural areas) a greater difficulty in 
finding a capable management for such societies than in fVesteiii 
countries ” : while another reason is that the differeiu-e between 
the nominal wholesale and retail prices is smaller than in Furopc. 
The Indian retailer depends for liis profits less upon difference in 
price between his purchases and his sales than upon adulteratimi. 
short weights, and similar devices. Furtlier, the Indian shopkeei'cr 
is frequently also the money-lender, and manages to keep his clients 
loyal to his shop by involving them in the toils of usury. Het 
idea that he makes large profits from rr'tailing petty hou.sehi lil 
necessaries is probably incorrect; he earns something by usui), 
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.oiaethiiig l)y making his clients wll tlicir |n<jiiiu;,; to liim at rates 
lixed by liimHeif, aiul somethiug by cheating in weighiuents. etc 
Where a society has made a goisl beginning with the co-operative 
sale of clotli, etc., it has happened tliat a selfish member, having 
learnt how to follow suit, has started a shop of his own. One 
important obstacle to success, undoubtedly, i.-; the habit of giving 
credit and so of expecting it. A private shopkeeper prefers to sell 
on credit as he keeps the aiamunts hiiaself and adds his own interest, 
and the co-operators arc not yet suflii iently educated to understand 
that the co-nperat.i\'e ideal of sales for cash is really of great benefit 
to them. It would ajipear that the idea of joint purchase is still 
too new for a custom-ridden people ; while there is also some truth 
in the opinion that the Inilian people have not yet felt that cruel 
grinding poverty which drove the working classes of Europe to 
organize stores on the Rochdale plan and which still prevents many 
of them from joining stores that insi.st on ca.sh payment. 

Societies for co-operative side have met with somewhat better 
succes.s, but failures and .set-backs are recorded from most provinces. 
The sale of the higher grades of cotton has been pushed at the 
instance of the Agricultural Departments which discovered tliat it 
was useless to induce the cultivators to sow better seed, or better 
varieties, if they could not get a higher price for the better lint. 
Cotton auctions were organized with some success but from north 
to south came the talc of rings of middlemen combining to refuse 
to bid ; the big Imvcrs rcfiisi'd to attend, the commission agents 
attended but preserved stri>t silence. It was in consequence 
of .such experience that in the Pimjah there was started a new type 
of co-operative .sale sixietv ; as the buyers would not come to the 
auctions, it was decided to iiivane the enemy’s camp and establish 
co-operative commission shops in the chief markets. The scheme 
took shape in the prosperous Cheiiab Colony at Lyallpur ; a shop 
was rented in the market and a stK'icty containing both individuals 
and societies as meinhers was organized. The society members 
might be sale societies, but arc mostly for ordinary credit, so that 
the members of the village bank secure the advantage of member- 
ship in the commi.s.sion shop without joining as individuals. 
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^[embers take tbeiv wlieat and other prodnee to their commissinii 
shop where thev learn what the current market price is ; if tlu iv 
is a demand for immediate sale, the produoe is sold on a eominissimi 
basis ; if demand is slack, the prorlnce can be stored and the cultiva- 
tor i.s allowed up to eighty per cent, of the estimated value on the 
security of the stock, the balance l>eing paid when the produce is 
sold. Here again, the obstacles were of an une.\pecte<l nature ; 
the agents and merchants, including the representatives of tiie 
big European exporting bouses, boycotteil the shop ; that was 
e.xpected and surmounted ; but it was found that the profits ol tlii‘ 
other agents in the niaiket were not derived so minh from com- 
mission sale as from a large money-lending busine,ss canted on with 
their clients under the gui,se of forwaid sde.s. The various com- 
mission agent.s advance large amounts to the cultivators on the 
promise that future years' produce shall be ,so!d through them : 
this is attractive to the easy-going ( iillivators wlio seem unable to 
calculate the total loss suffered by them through the various charges 
for intere,st, weighing, commission, and a whole series of nus- 
cellaneous itents. The agents, for instance, (diargc fm' unloailmg 
and loadiitg from carts, but they pay regular labourers for this and 
pocket tlie profits. Then a fruitfid source of gain is short weighing ; 
although both co-operative commission shop and the market 
agents mav offer the same price by weight, the former pays a 
considerablv larger sum as it pays on fair weights. There appears 
to be hope of .success for the.se shops, which are sjtreading and 
becoming more popular. 

Conditions vary so greatly tliroughout Inditt and Ihuiiia 
that it is only to be expetded that types of agricultural society 
should vary too. In one province, Bihar and (hissa, what me 
termed grain gohs have achieved a considerable measure cl 
success. Each member has to contribute a fixed rpiantity of rice 
per acre held for five year.s ; tlie idea is to store grain to fight famine 
and scarcity, and promote the habit ot thrift. The grain stomd 
may be lent out, in which case repayment is made in kind ; it m ly 
be lent for seed or for liousehold consumption. Wliat is net 
immediately required is stored in mud houses with fire-proof rooi.s; 
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,,ort.on of the material is provide,] hy (Government while the 
members umlertake to give free labour. The idea anneal • t, 
simple people wl.en the proposal to save monev wonhl fall' 
il(>af ears. * 

In Madras, some snecess has been aehieved in tlm eo-operative 
indmstnal sphere, by tlm establi.sl.ment of .-o-operative .soraeties for 
nre-hulling, groundnut .lecortiratiug. et,-., but members still appear 
to lack confidence ,n joint .sale. In B-mgal, this lar-k of confidence 
has unfortunat<dy fouiul .support in the dishonestv of the manage, 
ment of one or two sale .societie.s, but a number of as.socia.tinns for 
I lie sale of members’ milk hav,. attained satisfactory result.^ and 
give ground for tlie hope that tlie milk supply of the large ,'ity 
III (alcutta can be organized on a co-operative basis by tappiim 
sources of supply outsi.le the city, .\lreadv the societies provide 
a pure supply while .securing for the |,r,)duier a better prii e: what 
this means will only be realiztsl when it is understood that practi- 
lally all milk sold in India is adulterated, and that municipal regula- 
tions designed to prevent this have completely failed. B,mgal 
lio.sses.ses one of the most remarkable instances of siicce.s.s in cm 
(ilHwative Siile in a society of ,/««;« < ultivators ; the cultivation 
of this plant for production of the hemp drug is under the clo.se 
control of the K.xcise Department ; the society is coinpo.sed of the 
actual growers, and so has a monopoly of trading; the B.xcise 
Department fi.ve.s the .sale pri,e. The chief etfe, t of the organiza- 
tion of the .society has been to get rid of the iniildleman who used 
to treat the cultivators as he [ileas,*,!. and to .save for the members 


all the profits on the s;ile of the drug. Tlucse profits have proved 
to be very great and they are being devoted to the moral and econo- 
imc uplift of the cultivators ; .sanitation, medical aid, ducation, 
veterinary aid for cattle, improvement of roads, etc., are all being 
paid for out of the surplus Siived by co-operation, and the Registrar 
IS able to record a marked development in tlie sen.se of self-help 
and self-respect. Bengal, again, is e.xperimeuting with some 
Interesting types of societies for providing irrigation facilities, 
llie members show no reluctance to suliscribe share capital for 
the construction of small irrigation works, which are proving 
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valuable iuvestnieut.s in (iisfricts witli |)ieeanoiis rainfall. In tlie 
Central Provinces tlie most successful elfort, outside credit, bus 
been the seed unions whose main object is the supply of good 
pure seed to members ; these unions also sell agricultural 
implements. 

The Punjab has, perhaps, the greatest variety amongst societies 
for the improvement of economic position of agriculturists, lu 
that province a systematic survey has been made of the factors 
retarding prosperity, and societies have been designed to eliminate 
these. In addition to many societies of types already mentioned, tlie 
province had a number organized with the obje< t of diminishing 
the volume of litigation which is such a curse to the peasiintry ; 
the.se arbitration sm'ieties were making satisfactory progress 
when they were all summarily closcsl down under orders of tlie 
Minister for .Agriculture. Societies have been formed to own 
and work seed and demonstration farms, to improve cattle-breeil- 
ing, to reclaim waste lands, to clear silt from the inundation canals, 
to improve sheep-tireeding, and to provide night scliools where the 
illiterate peasiints can acquire the elements of education wliich tliev 
neglected to obtain in their youth ; there is al.so a small land 
mortgage bank, but, perhaps the most interesting e.vperimeiit is the 
formation of societies for the consolidation of scattereii holdings- 
Fragmentation of the small holdings is a serious evil in the Punjab 
as elsewhere, and these societies are being formed ainoirgst tlie 
owners in a village fo cm mirage rcadju.stment .so that each owner 
may have his land in one or two compact block.s instead of in thirty 
or forty scattered throughout the village area. 

From the above it will be seen that India is repnxlucing tyjie.s 
that have proved useful in otlier countries as well as starting tyjies 
of an original kind. The Registrars and their staffs are constant 
students of the movement in other countries and endeavour to the 
limit of their ability to introduce whatever seems likely to yield 
good results. The improvement of agrieultnre by the supply d 
better seeds, of better implements, by organizing special agricul- 
tural associations for discus-siou of new methods, etc., is accep'cd 
as the duty of the departments. Under the peculiar circumstaiu cs 
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of India, it is inevitalile that so mueli should be in official hands. 
lJural leadership, where it exists, is of a modest and rather primitive 
tvpe, hut the co-operative movement is undoubtedly developing thi.s 
into a powerful faetor in the economic uplift of the masses of the 
people. Already, results of note have been achieved ; men possessed 
of public spirit have been encouraged to come forward and work 
for their fellows ; others with hsidershij) dormant within thetn have 
been gi\’en the opiiortunity to disclose their latent capacities ; 
in a movement so young it is uimeces.sary to make claims at this 
stage, but there are signs that the poor cultivators in more than one 
province are beginning to realize that through Co-operation theie 
mav be attained emanciftation from debt and poverty, freedom 
from the erusliing burden of an army of greedy usurers, liberty of 
clioiee ill production and sale, a fair field, and a fair opportunity for 
the manhood that is in them. 


0 



ELEPHANT GRASS {PENNISETUM PURPUREUM, SCHUM.). 


BY 

0. STAFF. 

In the “ Tlliodesian Agricultural Journal” for June 1910 
(Vol. VII, p. 1398), a new fodder gi'ass was dcscribwl as Zinyanuuigi 
or Napier’s fodder. It was referred to Peiuiisetmn, and compared 
especially with P. spicatiim (P. ti/p)toidettm). the well known pearl 
millet. Last autumn .specimens of the grass were rei'eived at Kew 
and later a chemical analysis of the stalks ami leaves was sent hy 
Mr. H. Godfrey Mundy, Agriculturist and Botanist of the Depart- 
ment of Agriculture, isalisbury, Rhodesia. 

The grass was easily identified as Penniseltm purpurcmn, 
Schum. (P. BcHihamii, 8teud.), a species of \cry wide range in 
Tropical Africa ; but, common as it is, very little is known about 
its life-history and uses, and even its limits as a species and its 
differentiation into varieties is not .settled. It will, therefore, be 
useful to gather in a brief account all that is at present ascertainable 
about the grass. 

Definition of the specte.s. 

A tall perennial grass with a creeping rhizome {Harter). Culms 
erect, in tufts of up to twenty, usually 2-3 in., or occasionally up to 
7 m. high and r2-2’5 cm. thick at the base, bramdied— particularly 
upwards— with the branches obliquely erect, terete, glabrous, 
smooth, excepting the uppermost internorle, which is more or less 
hairy to tomento.se in the upper part, the ex.serterl parts .sometimes 
covered with a glaucous bloom ; nodes mostly exserted from the 
sheaths, all glabrous or most of them or only the uppermost with a 
ring of stiff long adpres.sed hairs. Leaf-sheaths terete, clasping the 
stem, striate, usually glabrous and smooth or more or less pubescent 


HcprintcU from Kiio Bull., 1U12. 
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to liirsiito tiilicrcli.'-haseil hairs near tlio top ; ll/jule a narrow 
rim ijeariiio a (hmso fringo of white hairs up to 2 or 3 mm. long ; 
blades liimar. not or slightly attemiatp!! at the base and inserted 
on the .slieatli witli a very marked liinge-fold, very long, tapering 
upwanls to a fine point. 3()-fi0 (rarely to 90) cm. long and up to 
2'5 cm. wide, with a strong midril). rounded on the back with a 
.shallow (diaimel above towards the base, and in the larger leaves 
with si.\ or seven slightly prominent primary nerves on each side, 
dull green, .sometimes slightly glaucous or faintly tinged with purple, 
more or le.ss rough on both sides, glaucous beneath, usually more or 
lefss hairv above, particularly towards the base whicli sometimes 
becomes fringed, hairs fine, mostiv rather stiff and long and often 


springing from small tubercles ; margins spinulously scabrid, the 
spinules sometimes very firm and sharp, hiimmnce an erect, 
dense, cvlindric spike, from 8 co 20 and even 30 cm. long and l'o-3 
cm, wide, usuallv yellow or tinged with brown, purple or quite 
Ijlackish-purple, made up of deciduous spikelet.s or fascicles of 
spikelets, each spikelet or fascicle surrounded by an involucre of 
numerous bristles of unequal length, most of them ,5-8 mm. long, one 
usually very much longer {l'2-2 or exceptionally to 4 cm, long), 
seabrid. one or ser'eral of the innermost and longest sparingly 


plumose towards the base, rarely all miked, often dark yellow, 
lirowuish or purplish towards the tips or blackish-purple from the 
base. Spihdets ses,sile or if in fascichs of 2-t. the lateral pedicelled, 
all lanceolate, more or le.ss acuminate, 5-7 mm. long, glabrous, 
straw-coloured or tinged with hrown or purple towards the tips of the 
llorets, rarely blacki.sh-purplc all over, ^ or, if fascicled, the lateral 
8, rarely neuter or ail ^ . Lam- <ihme suppres.scd or quite 

nidimentarv, upper ovale to ovate-laneeolatt. acute, 0 j j ^ 
to 2) mm. long, .suhhyaline. I-nervinl or nerveless. Loavr/ met 3 
,, „L often l«»n ; volve oe ; 

,.n, . ,0, 

3-nerved, rarely 1- or o-- or even ^ 

2-nerved, shorter than the \aUi i u. mraj- 

, , 1 r„)w.r dorel <5 or in tlie lateral spikelets 3 , 

reduceil orsnjipressed. i p}vrjioin y 
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valve lanceolate, acuminate or rostrate-aciiniinate, very minutf‘l\' 
scaberulous upwards, usually 5-nerved, nerves more or less prominent 
towards the tips ; palea narrow, linear-lanceolate, slightly shortei- 
than the valve, tips mimitely 2-toothed. Lodicules 0. Anthers 
2’5-3 mm. long, tips very minutely penicillate. Styles united nil 
along ; stigmas very .slender, up to 4 mm. long, exscrted from the 
tip of the floret. Grain unknown in the mature state ; almost 
mature obovoid with a large orbicular hilum and an orbicular- 
elliptic scutellum. 

As will be seen from the description, several of the characters, 
such as the amount of indumentum, the mimlier of spikelets in eai li 
partial inflorescemte and their se.x, the colour of the bristles of the 
involucre and the florets and the relative length of the glumes and 
valves and their nervation,, vary within considerable limits. Tliese 
variations appear to be independent of each otlier, and also to be 
unrelated to the geographical distribution. Tlie most that can 
be said from the material at hand is that, on the whole, the nodes 
are usually bearded in specimens from the north-western ami 
northern parts of the area, and usually glabrous in those from tlie 
south and south-east. But perfectly glabrous ikhIcs - glabrous from 
the beginning— may be found along with boarded ones in the same 
plant, when it is generally the lower nodes which are glabrou.s. 
The hairs which form the beard of the iumIcs spring mostly from the 
top of the internode and cover the annular sheath-joint, which 
itself is glabrous. Their di.stiibuthm around the joint is freipieutlv 
unequal, and on the older nodes they finallv rub off. The wa.xy 
bloom so distinct in some samples i.s nuxstiv confined to the uppci 
parts of the intemodes, but may also be seen on the backs of the 
blades and sheaths although it is much fainter there. This character 
too is apparently unconnected with others and does not coiiu ide 
with definite divisions of the area. The purple or bronzy colouring 
of the inflorescence is just as erratic ; but really dark spikes, blackish- 
purple all over, are rare. When the partial inflorescences me 
unispiculate, the spikelets are always bisexual with or without a 
male flower in the barren floret ; but where there are two or mmo 
spikelets in a fascicle, the tendency is towards a reduction of the 
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sexual organs in the outer spikelets, so that their upper floret becomes 
male and the lower neuter or, in extreme cases, both are neuter. 
This reduction may or may not be accompanied by a slight increase 
in length and nervation of the valve of the lower floret and some- 
times also of the upper glume. Those fluctuations are generally 
found within the same inflorescence, the lower partial inflorescences 
being frecpiently 2-4 spiciilate, whilst the upper are I-spiculate, 
or they may only become evident by comparii^ different specimens 
front the same gathei'ing. They are jtrobably due to varying 
conditions of nutrition either within or without the plant, or may 
be <lue to sporting tendencies, in which case they might be expected 
to rim through luaiiv generations and constitute more or less 
cmi.stant races. To .s[)orting or inutation 1 would also trace the 
apparentiv erratic variation in the lengtii of the bristles of the 
involucre, and espceially of the ioiige.st, and in the degree to which 
the inner bristles are plumose, a character which is never very 
marked in this spcx ies and may even completely fail. 

Considering the instability of all these characters it is cleat 
that the (li,scrimination of suboiilinate groups other than sports or 
mutations within /'. imrimn-nm in so far as it is based on thein 
must result in the production of artiticial divisions and can seiwc 
no u.seftil pnrpo.so. I tefrain therefore from .subdividing the species 
or taking up Ifackel’s varieties nmlum and krmtim} 

and even douht whether Leeke-.s species l\jkckomnm,P. l>nium>m 
and P. iHitlmrns^ can l>e maintained, as all the distinctive charac- 
ters which he adduces seem to lome within the limits of fluctuation 
just dc.scribeil. Unfortuuateiy Lceke omitted to quote the speci- 
mens on which he ba.ses his specie.s, nor does he gi\e ain 
of their habitats except in the most general terms, as Last A rica oi 
Togo ; but so far as they go. the species cited occur entirely within 

the area of P. piirpiirvum. , o i i.„.. 

As to the name P. piirpureum. this was given i\ > ' 
to a plant collected by Thonning on t he Gold Coast iii le ■ 

ir. At. 
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part of the 18th century. A specimen from the same collector and 
answering exactly 'riioiming’s description came from Vahl’s herba- 
rium through Xolte to tlie British iluseum, and it may be taken to 
constitute a coti'pe. Bcndle^ has already pointed out tliat it is 
identical witli Beiitliam’s P. macmUichynm} which, owing to there 
being alrcadv a P. macroslachymn by Brongniart, was renamed /'. 
Benthnmii bv Steudcl,^ a name until recently very commonly used 
for the grass wliich is the subject of tliis article. In fact, Bentharn 
himself was quite aware of the probability of the identity of his and 
Schumacher’s species, but was misled into describing tbc grass he 
had before him on account of the absence of the purple colouring 
insisted upon by Scluunacher. We now know tliat no importance 
attaches to this as a taxonomic character. As to the other synonyms 
to be referred to P. purpitreiim, one P. nilei<n. Hack.'* rests on 
Gymnothrix m'hns, .\ndcrss.,® and represents a robust yellow-spiked 
state, common in South Ea.st .Vfrica, whilst the other P. jlexkpku? 
K.Scb., was based on Hast African specimens wliiih happened to 
have a more slender and therefore more flexible rhachis. 

DlSTRlUl'TION. 

The area of P. purpuremn lies lietween It)' X. hat. and 20 .S. Lat. 
The northern limit runs trom Sierra Leone tlirough the great equa- 
torial fore.st belt to the Cameroons and the basin of the Ubaiigi, 
then to the Xile (at 3' X. Lat.), laike Victoria and German East 
Africa, where it reaches tlie coast in about 5 S. Lat. In the south 
the area is bounded b\' a line extending from lioaiida in about 9" S. 
Lat. through Angola to Katanga and then acro.ss tlie Middle Zam- 
besi to Eastern Bhodesia, wlieme m about 20’ S. Lat. it strikes 
eastwards as far as Bcira. Within this immense area it occum 
mainly along watercourses and in marshy rlepressions, but also 
enters the bush and forest where open spaces afford suflicient 

* In Welwitfcti, .1/r. 1*1., Vdl. II, p. 1U<L 

* In Hooker'.-^, Siij. VI.. |i. 

^Stcudi-I, n. Vnl. I, p. Ia‘». 

^ In lloht. Snr. Jirnf.. VI (Ixss), p. 14:?, 

’In I'eU-rs, Unit nmh \o|. VI (v 

‘*K . fscliujiiaiiu ill Knj'l., VjUin'jtBii'. Afrnt. C (iSOj), 10.'. 
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light. Under favourable conditions it forms extensive reed jungles, 
as for instance in the delta of the Zambesi and along the Shire! 
I'iven in forests it is locally “ only too common,” as Wehvitsch puts 
it. In the interior of Sierra Leone it ascends nearly to 900 m., and 
near its southern limit in the .Melsetter district of Rhodesia to 
1,800 in., whilst in the Camenxms it is said to reach even the upper 
limit of wood.s. It is in rich marshland where it attain.s to a height 
of 7 m, and even more, whilst on drier soil, as in the savannas of 
Last Africa, it.s culms are hardly more than 2 m. high. It also 
appears occasionally on abandoned cultivated land and has, in a 
few cases, lieeu observed in a state of cultivation.^ 

Vernacular name.s. 

It is not surprising that a grass of so wide a distribution and 
striking appearance should have special names in many of the 
native diale<-ts of Africa. The bdlowing is a list, compiled from 
])ublicatious and collectors’ notes 

Tof/o : .Vdil ; ‘ Lleplmiiten grass ’ of German colonists. 

Southern Nitjeria: Ivsun funfun (Dodd); Esun (.Milieu) ; Esu 
pupu (MacGregor). 

Belfiiaii Coiii/o. Lower t'ongo : Madie.di (Laurent) ; Ubaiui 
District, .Mokango : Songo J^ongo (Bouckeuaert) ; ^akoma: .Vwors 
(quotcal by Dc Wihlonian). Bangala District, Xouvello Anvers ; 
So.songo, Libwakauike (De too'-gi). IVnitorv of Rusisi Kivu: 
Matete (quoted by De Wildeman) ; Baraka : Mabingobingo (Dohet). 
Katanga : Dilenge (Wrdick). 

Anfjolo, : Mariango. Marianga. Mariaiiko (W ehvitsch, Buchner, 
Bogge), Masesango (Wehvitsch). .Malenge-lenge, Malanga (quoted 
by Leeke). 

Ufiando, Madi : Maweengo-weengo (Grant). 

Vmmbara : Mbuhu. .Vguhu (Holst). 

Rhodesia, Gutu : Zinyamunga (Kenny), marabagunda,* dumba- 
munga (Xapior). miraba. munga (.Mundy). 

> Knii-IT. .IfC. Ill ./»!<■.' JiihriKhcr.. 1S9S, 'ol- 1. !'■ 

•.M'rnnibu in tin- ri'iiruiluccil on n ol-l- 
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Uses. 

Of the steins of the grass, Grant^ reports : “ The tall fencts 
surrounding the residences of the Waganda King and people are of 
this useful reed ; the interiors of all Waganda houses are walloil 
into compartments by it. A strip from it is so sharp that it is used 
for cutting up meat, and also cutting into fragments the victims of 
the King of Uganda.” 

The first mention of /'. imiptimm as a fodder grass is in 
Schinz, Plankn Meiiyliartliianu’^ (1905), where tlie grass is stated 
to be good fodder for cattle. The note refers to an observation bv 
Jlenvharth, a Hungarian mi.ssionarv who from 1889 or 1800 to 
about 1894 collected in the neighbourhood of Boruma, not iai 
from the Zambesi in the Kastern part of North-west Bhodesia. 
A remark to the .same effect. Species bovibus HHlrimenlum maxiii'j 
idoneum, by Leeke^ (1907) rests on the authority of Herr Dei.stel, 
Government GarcLmer in the (,'ameroons. and Pilger in Knglei. 
Pflanzenwell Afrika* (1908). describes it as one of the best bsidei 
grasses. 

Independently of those .sources. Mr. Iv G. Kenny. N'atixe 
Commissioner, Gutu, and Col. N'apier, of Springs, Bulawayo, called 
the attention of the .\gricultural Department ot Bli<>desia to the 
value of the gras.s as a fodder plant.* They finst noticed it about 
1908, '■ growing in the Gutu district in native lands ;ind being u.sed. 
as the nativc.s explained, as a inuti, or inushonga, to make the other 
crops grow”. It was not growing wild there, and its origin was 
stated to be doubtful, but .Mr. Bwyiiiierton* .states that it growr 
in the Melsetter district, about 80 miles south-west of Gutu. 
Col. Xapier has e.xperimented with it, and a short account of hr-- 
experiences, including a chemical analysis of the gra.ss by the 
Chemist of the llhodcsian .Vgricultural Department, was published 

' QuoUtd by Oliver in But. niid KiiknI. iit Linn. Soc.t Vul. 

P 172. 

Mn Lknhif.hr. .li. H'm. Wien, Vol. BXXVIil, Vm. 

*JLwke, Ah4amm. u. UfJinat. 4. SujtrhirK. |i. 4H. 

* in Kn”ler, PJlanzerucclt AJricaJt, V'ul. l(, H,.>. 

RhiAcff. Agri. Jour., Vol, V(f, ji, l;WH. 

• Hce Kcnrlle In Joarn Linn. Vul. XL, |i. 231. 
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in the Rhodesian Agricultural Journal ” for 1909-1910, from 
which the following paragraphs are taken 

(p. 1398.) “ Like pearl millet it is reported to be an extremely 
good drought resister. (p. 1399.) Col. Xapier and Mr. Kenny 
l)oth state that it rcniaias green on dry land late into the autumn 
and withstands frost to a remarkable degree. Col. Xapier has 
tested It under most severe conditions and is firmly convinced of 
Its economic value, lie has now .several acres planted on vlei 
giound on the (.entral Lstates. and is hopeful that in .spite of frost 
It will afford green feed late into the winter. Both cattle and horses 
cat it readily.* 

“Like sugarcane the plant may be propagated either by .sub- 
(livision of the roots oi fioni cuttings or .slips. It routs freely and i,s 
leported to giou rapidly alter each cutting, therebv enhancing its 
value as a soiling crop. It seems probable' therefore that in Xapier’s 
Irxlder we have found a hanly perennial plant of considerable value 
lor winter ft'ed and suitable lor planting on light dry .soil. 


ClIE.MlCAl, AXALV.SI.S. 

“ '\ he .Vgricultural (.'hemist rd' this Department has made the 
tollowing analysis of a mature stalk of Xapier s fodder which arrived 
at the laboratories in a partially dried condition, showing that it is 
l omjiarable in feeiling value to mai/,e stalk roughage ; — 


Per cent. 

WiiUt .. .. .. 00-3;^ 

Kthcr cxlrivl .. .. .. MSI 

I’nAdn 3 10 

I’luliii niling'fjt f-TiviTlf I t'» fiiuivaliiit in (iii'tvin.) 

( arbiihytlintcN .. -l lli 

Fibn’ .. .. l.j'OU 

Aj'Ii 3'7i 

Ktlit'r extract willi i iTiiutvcil Iheix'froiu 0^7 

True (iruteiii .. .. -11 


* Oil. Nnitier li.iti ftinmu! mi liio|i nn fiiinit'ii «»f croji tlut it ccit.iiuly «cirtli u fri.il in 
"•her {Nirt« uf JStnitlieni Khtnit'sti s •uni flirt-u^h liis coniju'raf hhi IIhj^ {le}va’tiiu'nt i8 -iblc tt> olTcr a 
limited number of rimt* f. u. r. liwelti, umler the usual terms of cxiH'dinciits. 
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Since tlien another analysis was made from material grown 
on the Botanical Experiment Station,* Salisbury ; and tliis 
together with an analysis of sugarcane from the same station is 
reproduced below, with the permission of the Agricultural Depart- 
ment, Salisbury, Rhodesia. 

“ Composition of sugarcane fodder (Sacchanm officimrum) itml 
Zinvamunga fodder (.M’ramba munga or Napier’s fodder Selaria 
sp. or Pemisetum sp. ?) grown on the Botanical Experiment Station, 
Salisbury. 

Particidars of planting, etc. 



! 

SAMrLE FOB 

ANALYSIS 



Time )>l’inU‘(l 

(.'ullffted 

uf 

stalk in 
feet 

Ilf 

leaf in 
feet 

Sugarcane .. 

Janu II V UHO 

.July nil 1 

- 

4 

Zinviununga 

.. M.rih I'Jlil 


S 

•) 


‘■The fodder had not been cut since planting. 


Anuhj.slx. 



SngareaiU' 

r 

Ziny-niniiii'Jt 

f'ldih-r 


IVr C‘*nt. 

Per cent. 

Water 


01 SI 

Kther extract 

(J23 

02U 

iTutein (Nitrogen x ti'25) 

1 27 

2<)2 

Curbobydrates 

17*73 

17-29 

Woody fibre 

5*32 ' 

U-77 

Ash 

1-S3 

2*'J‘> 


• L'omniuuk'itti'd to Kw in Dewiuber 19 1 1. 
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“ The amount of juice expressed from stripped stalks by passage 
between tlie steel rollers of an ordinary flattening mill used for 
rolling out metals was in each ease as follows 



ejujjarc-iiie 

htalks 

1 Zinviimungji 
i stalks 


1 IVr cent. 

I Per cent. 

.luit'C f.\]ircssc-rl 


i 21-3 


The juice of Zinyamimga was tasteless and of low sugar 
content, whilst that of sugarcane was sweet and contained 6-69 per 
cent, sucrose (cane sugar) and 2'H4 per cent, glucose.” 

Xo analyses of the ash were made at Salisbury, but this gap 
is fortunately supplemented by Ur. K. Zeller.^ of Victoria. Came- 
roons, who t'onsitlei's the rotting grass as well as its ash a very 
valuable manure ; and this may actually be the meaning of the 
statement of the Gutu natives that they plant it “ to make the 
other crojxs grow”, .\ccording to him lOt> kilogram of dried grass 
with a water content of Id per cent, contain: — 


1 

kil..^ 

r. N 0 'ITe>| 

iH'iitliiik' to kilojfT. suljtliate c'f ainiuoni.i 




K..O 

.. 4 ‘1 .. cliloiirle of (Kifttssium. 

IKJ8 


ivt. 

.. I ll .. 'Ujierpho.^iiliatc. 


n*07 


CaO 



III 


MuO 



'Ik* 

be.st 

methorl 

of propagating the grass is 

probably by 


dividing the clumps or from cuttings. Xo mature seeds have 
come to hand so far. .''carching the ample material of P. piirpureiim 
at Kew I came across one grain only, and this was not quite mature. 
Whether this means that the grass actually seeds rarely, or whether 
it mav be that the grains escajred the collectors owing to the extreme 
readiness with which the spikelets with their involucres detach 
themselves, 1 am unable to say. 

' TmixiipJI.. v,.l. XV (I'Jll), |>. 307. 
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FIELD TRIALS WITH ARTIFICIAL FARMYARD MANURE. 

Exhai'STIVE investigiitions have lioen curried o\it ut tlii> 
Rothamsted Experiiueiitul Station In- Uicliards ami Hutcliiusnii 
to perfect a process whereby straw couKl be converted into farnivanl 
manure without the agency of live-stock. Mr. (!. If. Garrad gives 
in “ The Agricultural Oazetteand Modern Fanning " (Vol. X(’\T1I. 
p. 791) an account of the te.sting of tliis prm-e.ss on some stacks of 
straw under ordinary farm conditions, and the subsevpient utdiza- 
tion of tlie artificial farmyard manure. 

lire stacks were built in tlie following manner ; Straw was laii! 
down to the depth of about one bsit and on this was sprinkled 
powdered chalk, the straw then being sprayed wif.li water until 
saturated. Tliis was continued until the stack was ten feet high, 
when neutral sulphate of ammonia was applied on the top ami 
well washed in until it had thoroughly penetrated the .stack. 

In the course of a few days the tem|)erature of the stack had 
risen, and after about three months the straw luid broken down 
into a brown humus, very mucli like ordinary farnivard manure. 

The treatment of 3‘i tons of straw was ‘-arrii'd out in . 111111 ' 
1922 on a farm in tire Romney .Marsh, and five months later tlm 
resulting artificial farmyard manure, and also some bullmk diini; 
froni the same farm, were analysed, the results being as follows ; 



ArtiHcitil fiirinvani j 
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IVr cent. 

Nurnm'ii 

(r4H 

ir:(7 

PhoHplinte (.iH tr:-iuikif). , 

0 l« 

0-27 

Pntastli 

0-27 

OlM 

Oruaiiif iiiiitt*T 


llio 


( m ) 




notes 


547 


Field trials were then carried out with oats to compare the 
values of both luaiuires, adjustiiieuts being made so that equal 
quantities of nitrogen, phosphate and potash were gi\en to each 
plot. 

The resulting yields of spring oats were 

j Orniii .Stmw 


VijtT 1. .\it. fiirmynnl munurc-r HiidH-jaK 

2. All. fannyar'l mnimri't.nlv 
M X HullcK-k <luny fn.m 
,, 4. »ini dry <lunt» fit.m y.inl 

.V Sliiiu -i nrtiiu'inls 

If the straw is not uniformly treated, pat(he.s will remain 
unrotted ; however, such straw can be thrown on the next stack 
and retreated. An improved iiietluxl has recentlv been devised 
which, it is claimed, makes a more uniform product, at a lower 
co.st than that descrilKsl above. It ha.s been found that 1 ton of 
straw will make about 3 tons of artificial farmvard manure, the 
co.st of treatment being about 7.<. per ton of rotted manure. 
[Int. Rev. of Sci. and Piac. of A<irl., X. Vol. 11, Xo. I.] 

* 

* * 

THE STRUCTURE OF THE COTTON HAIR. 

Dr. \V. ].,. R.m.ls has published in “ The Empire Cotton 
Crowing Review ’’ (^'ol. I. Xo. i’. A])ril 1924) th'‘ lecture he delivered 
before Section K of the llritish .\s.sociation at Liverpool upon 
the structure of the cotton hair, reprixlucing at the s;ime time a 
number of the tine photograjihs taken at the Laboratory of the 
Line Cotton Spinners' and Doublers’ Association. Rock Bank, 
Rollington, near .Macclesfield, with which it was ilhi.strated. 
Ih. Balls gives a fascinating account, as little technical as the 
subject permits, of the extraordinary interesting conclusions as to 
the structure of the cotton hair, and therefore as to the structure 
of a fairly tyjiical jilant cell wall, readied as the result, in great 
part, of the long series of researches carried out in this laboratory 
by himself and his colleagues. 


i Qi^. bus. Cut. 

• i r. (1 3B| 

li 2 .32 

• i •< <i .3U 

■ 1 (i 32| 

■ ♦ 1’ 28.1 
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Tlie rotton liiiir is a sin«l(‘ opidt'iiiwl (-('11 ot tlie cotton ovtili'. 
which extends in length while still within the boll, for sonic 25-:!0 
days, and then for about another 30 days thickens by successive 
deposits of cellulose, the daily rings of growth predieded and after- 
wards discovered by Balls, here beautifully illustratefl In- 
photographs both of eruslied ami sectional liair". When the boll 
opens, the hair collajrses as it dries into a long flattened tube, with 
many spiral convolutions frequently reversing in direction along 
its length. Dr. Balls ha.s now shown that these are to be associated 
with the longitudinal " pit " spirals, also reversing at intervals, 
which are found accurately superposeil in everv successive laver of 
wall thickening, so that the ultimate structural unit of the wall 
would seem to bo one of these spiral fibrils, whilst the position of 
this in the wall in every layer would seem to be predetermined 
in some way by the ,structure of the original wall of the unthickened 
hair. This spiral pattern has, however, not yet reveale^l itself 
in this original wall, although by special treatment Dr. Balls has 
demonstrated a twinned, slower .slip " spiral, so called because it 
coincides in angle witii the cleavage surfaces developed in the hair 
under stre.ss. The pit " spirals are so named because the long 
axis of the oval pit.s in the cell wall coincides with the pitch of this 
more rapid spiral, so that the pits seem to ari.se by partial divergence 
from one anotlier of two contiguous spiial.s (a divergence whicli i-i 
repeated thr«iugh suc'-cs.sive dailv lavers of wall). It is very sugges- 
tive that there are, in a single adult hair, in the neighhourhoml of 
thirty complete reversals of the “ pit ” .spiral, a hint, as Dr. Balls 
rentarks, that each reversal may represent a day’s growth in length, 
though an intriguing footnote states that further research has 
shown this guess to be largely wrong, but the true story even 
more interesting”. 

.Some day the structural unit, the spiral running fibril, has to 
be associated with one of the main clieinical units concerned, the 
cellulose molecule. It is extremely .suggestive that the pit spiral 
and slip spiral structures have largely been elucidated with the aid 
of polarised light, and that the optical axis of the wall is determined 
by tlie direction of the pit spiral, so that the chemical molecules arc 



NOTES 


349 


presumubly flefmitely orientated in tlie pit spirKl. One extrii- 
ordiiiarily important liiological and talmical result that emerges 
is tliat structurally tlie cotton hair wall is a wonderfully organized 
sponge, in which a relatively dense cellulose framework provides 
an enormous surface and is interpenetrated in nature presumably 
by an aqueous medium in which important diffusion, adsorption, 
and chemical processes are proceeding, \yalure. Xo. 2851.] 

*** 

VITAMINS, SUCCULENCE, AND PRICKLY PEAR. 

In a vigorously written Bulletin, Reprint 43, 1923, of the 
South African Department of Agriculture, Mi. A. Stead, Senior 
Chemist. Division of Chemistry, connects the above three factors, 
on grounds rather of interpretation of the community’s experience 
than of e.xperiment. Pointing out the value of succulent fodder 
to cattle, he concludes that this is due to its content of vitamin A, 
and then deduces from the liealthv cattle (and human population) 
carried hv the Karroo, in .spite of the ahsence of grass, that such 
plants as pricklv pear and the .\mericah aloe, Agn'm Amencnna, 
must be storehouses of vitamin .V. Hence follow.s a \'igoroiis plea 
to regard the prickly pear in another light than as .South Africa’s 
widespread post, and the ex|)erience of representative farmers is 
cited for its value as cattle foo<| when pulped, whilst where brush- 
wood ahounds, the spines can be dealt with hy singeing over a brush- 
wood fire. [Xainre, Xo. 2846. | 

* 

♦ ♦ 

SISAL HEMP PRODUCTION IN THE EMPIRE. 

iSiSAL hemp is chiefly produced in Mexico, where the annual 
output is about 150.000 tons. More than nine-tenths of this goes 
to the United State.s, where it is employed for the mauufacture of 
tlie binder twine used in harvesting the immense grain crops of the 
Western States, the demand for binder twine for this purpose 
amounting to about 2(XbOOO.OOO Hi. annually. It is obvious, 
therefore, that European buyers must look to countries other 
than Mexico for adequate supplies of the fibre. 
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A useful resume of the present position of sisal hemp eultivatiim 
in the British Empire is given in the current (July 1924) issue „f 
the “ Bulletin of the Imperial institute,” just published by Mr. Jolm 
Murray. East African sisal, produced in Tanganyika and Kenva 
Colony, is of excellent quality and large quantities come to tli,. 
British market, where it realizes prices higher than those of Mexican 
sisal. The Balianias also grow the fibre on a fairly extensive scale 
but the whole of their output is taken by the United States, N',i 
other country in tlie Eriqiire is at present producing large quantities 
of the fibre, but commercial siqiplies may be exiiected in the near 
future from Ceylon, Xyaisiland, (fold Cwist, .Mauritius and Jamaica. 
Several other regions .are well adaptal to the crop and have extensive 
areas available for cultivation. 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS 
MEETINGS AND CONFERENCES, ETC. 


Dr. Haroi.I) H. Manx, D.Sr.. I)ir«t.>r of .\griculture, Bombay, 
has been allowed by the High (:omini8.sioner for India an extension 
of leave for 14 days. 

♦ 

Rao Saheb T. S. Ve!^katramax, B.A., Government Sugar- 
cane Expert, Coiinl)atore, has l)een granted leave for G weeks from 
or after 23rd .Tune, 1024. 

* 

* « 

.Mr. S. Koi.anda.swami Pillai. Deputy Director of .\gri- 
cultiire, Filth Circle, Madras, has been reverted as Assistant 
Director of .Agriculture from 15th July. 1924. but continues in 
charge of the Fifth Circle. 

**♦ 

Mr. F. H. Vick, .Agricultural Engineer to Government, United 
Provinces, has been granted an extension of leave for 3 
months, 

* 

* ♦ 

Mr. D. P. .Iohx.ston', .A.R.C.Sc.I., Deputy Director of Agri- 
culture, Lyallpur, has been granted leave on average pay for 
1 month from 23rd June, 1924. 

* 

* * 

Mr. T. F. Quirkk. .M.R.C.V.S., Chief Superintendent, Civil 
Veterinarv Department. Punjab. Iia.s been granted leave on 
average pay for 8 months from 1st .April, 1924, Mr. R. Branford 
officiating. 

* 

* * 

Mr. T. ,1. Eoan. M.R.C.V.S., lias been appointed to officiate as 
Superintendent, Government Cattle Farm, Tlissar. Oice Mr. R. 
Branford on other dutv. 
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On return from his deputation to England, Mr. Karam Elaui 
took over charge as Professor of Parasitology at the Punjab Veteii- 
nary College on 31st May, 1924. 

* 

* * 

Sruut Lakheswar Barthakur ha.s been appointed Special 
Officer to make preliminary enquiries in connection with the improve- 
ment of cattle-breeding in Assam for a period of C months from 
1st July, 1924. 





Butterflies o( India. — By C. B. Antr.ym. Pages xvi + 226, 418 
figures + 2 plate-s. [Cakut.ta, .May 1924 ; Thacker, Spink & 
Co.] Price, Rs. 30. 

Accobuing to the author’s preface, “ the chief object of this 
work has been to show au illustration of every species described. . , 
witli a view to .... identification of the different forms,” and, 
so far as it goes, this book will assist tlie begimier to give names 
to most of his captures, as the figures are g<x>d and well-produced, 
and the descriptions, albeit brief, bring out the salient characters 
of the species dealt with. 

Butterflies hare long been favouiites of amateur entomologists 
in India and during the last century masses of descriptions, illustra- 
tions and notes on the.se insects have lieen published, but a large 
proportion of this literature is scattered throughout various scientific 
})eriodicals and hence inacce.ssible to the amateur. An unfortunate 
fate seeiins to have di)gged every attempt to produce hitherto any 
lomplete book on Indian Butterflies. Three volumes were issued 
by Marshall and de Niceville before the death of the latter. .Moore 
ilid not live to see the completion of his great work ” Lepiuoptera 
Indica,” which was carrietl to its conclusion by tlwinhoe ; this is the 
only reasonably complete work on Ijidian Butterflies, in ten volumes, 
"ith coloured figures of all the species, but, as the complete work 
costs about £80, it is beyond the reach of most collectors. Bingham 
ilied after issuing two volumes in the Fauiui oj British India series 
and, after a lapse of about twenty years, two more volumes, to 
ciunplete the series, are now in preparation. Young cummeuced a 
series of papers on common butterflies in the Bomhajj Natural 
llistorif Society s Journal, but this also was interrupted !>} his 
death ; tliis series was recommenced by Bell and is still continuing. 

( 553 ) 
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All of these publieutiuus are now pruetieally unobtainable atnl 
hence there is a distinct gap whieli Mr. Antrain’s book will du 
something to fill, so far as it goes. It does not, however, go fm 
enough. From the title the prospective purcliaser assumes that it 
deals with all the Indian Butterflies, but this is very far from being 
the case as we find only 512 species enumerated out of a total id 
thrice as many, the two large Families of the “ Blues ” and the 
“ (skippers ” being wholly omitted. 'I'he term “ India ” is alsn 
used in a restricted sense to c.xelude Burma ami Cevlon. 

decided improvement would liave been the inclusion of keys 
to the Families and Genera. As it is, the collector who wishes to 
name his captures has to plough tluough the book until he hits on a 
Figure which seems appropriate. 'I'o the advanced student, who 
can generally tell at least a|)pro.ximately the relationships of liis 
specimen, this matters leso, but to the beginner, for whom this book 
appears to be intended, the ab.senee of any indication of wlierc to 
look entails a good deal of uimeeessiiry trouble. 

As the autlior states that he has been collecting butterflies in 
India for over twenty years, it is a pity that he has not found occa- 
sion or space to give his reader's any ob.-ervatioirs orr the liabits of the 
species dealt with. iVnother irotable oinissioir is any reference to the 
caterpillars e.xcept extremely occasioiral and brief notiies of foixl- 
plauts. Many butterflies are most easily obtained as caterpillais 
and reared out, whilst observation of tiieir halrits and structure 
during their early stages gives an added interest to specimens so 
obtained. 

A few minor errors reiprirc correction, e.g., LaHkina for 
“ Lanterna ” on p. 5. Paj/ilio (not ^iklunu'nsis as here 

wrrtten, p. 10) is of course only a form of the European P. mclmii. 
which occrus from the North-West Frontier to North Binina. 
Panmsiwi jacquimonti is inis-written on pages 35, 213, 222 for 
jacqmnmli, the name being derived from that of the author of tlic 
well-known “ Voyage dans I’ Inde, 1828-32”. Pierii brassm- 
(p. 46) occurs conrmonlv in North Bihar in the Spiing and this year 
it w as abundant at Shillong, where it seems to be a recent imndgi nt. 
In figure 103 the sex signs recjiiired to be transposed. Letlic yi 
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(p. 95), ill the foriii ijaim'ulea, which is not mentioned in this book, 
occurs in the Khasi Hills not uncommonly. 

To those who have not access to the “ Fauna ” volumes or 
“ Lepidoptera liidica,” this hook will doulitless be useful, so far as 
it goes. It is compact and of a handy size to carry about when on 
collecting trip.s. [T. 13. F.J 



NEW BOOKS 

OX AGRICULTURE AND ALLIED SUBJECTS 


1 . Soil Management, by Firman E. Bear. Pp. 268. (London : 

Chapman and Hail, Ltd.) Price, lOs. net. 

2. Tlie Production of Field Crops. A Textbook of Agronomy. !)\- 

T. B. Hutcheson and T. K. Wolfe. Pp. xv-f 499. (London : 
McGraw-Hill Publishing Co.) Price, Hs. 6d. i\et. 

3. Dairy Farming Projects, by Carl Edwin Ladd. Pp. xix-(-327. 

(London : Macmillan and Company.) Price, Is. 6d. net. 

4. Agriculture ; The Science and Practice of Briti.sh Farming, 

by J. X. S. Watson and J. A. More. Pp. 666 -p30 plates, 
(Edinburgh and London ; Oliver and Boyd.) Price. 15,^. net. 

5. Modern Farm Machinery, by 1). X. McHardy. Pp. g.Vj, 

(London : Methuen and Company.) Price, Is. Qd. 

6. Manual of Cultivated Plants, by L. H. Bailey. Pp. 8.51. 

(London ; ilacmillan and Company.)' Price. 3l,s'. 6(/, 

7. Rice, by E. B. Copeland. Pp. xiv-)- 352 -|- 18 plates. (London: 

Macmillan and Company.) Price, 20s. net. 

The following publications have been issued by tlie Imperial 
Department of Agriculture in India since our last issue 

Memoir. 

1. Studies in Indian Fibre Plants. N’o. 3. On the Inlieritamc 

of Characters in Hibiscus Sahdariffa L., by Albert Howard, 
C.I.E., and Gabrielle L. C. Howard, M.A. Price, Rs. 2 or 3s. 

Bulletin, 

2. The Bionomics of the Sarcopic Mange Parasite of the Buffalu 

with some observations concerning the relative jmwer of 
resistance to adverse conditions of the different 3 tage.s of th'* 
Acarus and of its egg, by T. M. Timonev, M.R.C.V.S. Pric'', 
As. 2. 
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